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how Lab-aid’s 


uts filing costs ... saves floor space 


a'single Lab-aid 
cabinet holds up to 
6500 (average) 
 V-microslides. 


How can a “‘Lab-aid"’ filing cabinet pack 
so much in so little space? 

Look at one to see. You'll find no thick 
bulkheads between drawers, no space-consum- 
ing buttresses, no bulky tracking guides. 

Every cubic inch inside is a hard-working 
“storage inch."' The patented ‘‘Lab-aid"’ con- 
struction gets fourteen full-length drawers in 
a cabinet only 19” square. Yet, close-set as 
they are, every drawer slides straight and true, 
easily, smoothly, without binding. 

Drawers are freely interchangeable, too. 
Use 1”, 2”, and 4” capacity full-length drawers 
in the same unit, in.any arrangement you want, 


other type files 

need up to this 
to hold as many. 
4 

8 


for microslides, transparencies, lantern slides, 
cards, etc. And use any of them anytime for 
spaced filing instantly. Lift out the separator, 
and you clear the drawers for close-packed 
storage. 

Other units in the “‘Lab-aid" line provide 
for flat-filing microslides . . . for filing paraffin 
blocks, for ‘‘frame-spread" transparency filing. 
All are staunchly built of heavy gauge steel, 
strongly welded throughout. All have the same 
basic 19” square dimension, so they ‘stack: 
rigidly to any convenient height. 

Write for the catalog describing these 
uniquely efficient ‘Lab-aid" filing cabinets.. 


... because every inch is a filing inch 


laboratory filing equipment 
THE TECHNICON COMPANY 
Chauncey, New York 


These same Cabinets are manufactured by our French Corporation. 
COMPAGNIE TECHNICON @ 7 ree Georges Ville @ Park 
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EXTRACTION WATER BATHS . . . Thermo- 
ALUMALOY CLAMPS APPARATUS statically controlled DUPLEX HEATERS 
=+ 
| 
“FORCE-AIRE” OVENS 4 
20°C. 
LAB-ROOMS 
4° F..to 140° F. 4 
“FORCE-AIRE” 
SECTIONAL INDUSTRIAL OVENS PETROLEUM 
METAL FURNITURE 950°F. TESTING APPARATUS 
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MEDICAL & SCIENTIFIC 
ILLUSTRATIONS 


We specialize in Art as applied to medicine 
and science. From small monographs to com- 
plete textbooks, from black and white to four 
color process, from simple line drawing to color 
halftone airbrush. We produce medical and 
scientific illustrations that convey a graphic, 
authentic picture of your brainchitd or product 
in action, 


Award winning 


DESIGNING OF BOOKLETS 


We have produced over 100 brochures during 
the past year including complete histories, 
instruction booklets, illustrated reports, house 
organs, promotion folders, technical handbooks 
and catalogues. Full editorial services, photo- 
graphic coverage, engraving and printing are 
available at competitive rates. 


Award winning 


SCIENTIFIC EXHIBITS 


We are specialists in producing medical and 
scientific exhibits for scientific conventions, edu- 
cational meetings and university museums. We 
produce scientific films, film strips, slides and 
photomicrographs of all types. 


Enquiries from executives will be promptly 
dealt with and treated in strict confidence. 


JOHN GILMORE, Ph.D. 
30 Fifth Ave., N.Y. 11, N.Y. 
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Bacto 
SENSITIVITY DISKS 


Bacto-Sensitivity Disks are sterile paper disks contain- 
ing known amounts of the more commonly employed 
antibiotics and sulfonamides. 


Bacto-Sensitivity Disks are used in determining the 
relative sensitivity of microorganisms to antibiotics, 
sulfonamides and other therapeutic agents and are 
available in three concentrations of the following: 
AUREOMYCIN MAGNAMYCIN 
BACITRACIN NEOMYCIN 
CHLOROMYCETIN ® PAS 
DIHYDROSTREPTOMYCIN PENICILLIN 
ELKOSIN POLYMYXIN B 
ERYTHROMYCIN STREPTOMYCIN 
FURACIN SULFADIAZINE 
FURADANTIN TERRAMYCIN 
GANTRISIN ® TETRACYCLINE 
INH TRIPLE SULFA 
VIOMYCIN 


DIFCO LABORATORIES 
Detroit 1, Michigan 


Leaflet No. 137 descriptive of Bacto-Sensitivity Disks 
is available upon request. 


CATALOG No. 20225A 


Measures accurately intervals of 1/100 second to 60 
minutes (other ranges available). Available in Portable 
or Panel mounting types. The timer is of heavy duty 
construction suitable for laboratory and industrial use. 


Suggested Uses 
Check or "OFF" period 
of equipment 


@ Relay timing 

@ Check “time delay” devices 

@ Reaction timing @ Speed checking 

@ Elapsed time measurements Switch performance 
and meny others 


Write for additional information or Free Catalog 
H. STOELTING COMPANY 


. millisecond timers electronic timers 
. printing timers 


Impulse counters . . 
re-cycling timers 


424 N. HOMAN AVE., CHICAGO 24, ILL. 
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for better photomicrography 


PAN PHOT 


photomicrographic apparatus 


Everything you expect from a really fine research instrument 

you will find in the Leitz PANPHOT photomicrographic unit— 

the most advanced optical and operational design... lifetime 

construction... infinite versatility...top-flight performance. 

The PANPHOT, with a complete range of interchangeable 

Leitz accessories, permits photomicrography by incident or 

transmitted light, either ordinary or polarized. 

e Instantaneous transition from filament to arc lamp 
illumination 

e Camera reflex housing arranged for viewing from front 
of unit 

e Instantaneous changeover from visual observation to 

photomicrography 


! 


E. LEITZ, INC., Dept. SC-9 
468 Fourth Avenue, New York 16, N. Y. 


| Please send me your brochure on the Leitz | 

PANPHOT. 
Name 

Street 

| City Zone. Stote. 1 


r 
L 


E—&. LEITZ, INC.,468 FOURTH AVENUE, NEW YORK 16, N. Y. 
Distributors of the world-famous products of Ernst Leitz, Wetziar, Germany 
LENSES - CAMERAS + MICROSCOPES + BINOCULARS 
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For MAXIMUM CAPACITY 
and VERSATILE PERFORMANCE 


REFRIGERATED 
ANGLE CENTRIFUGE 


Maximum Capacity: 2,000-ml 
Maximum Speed: 15,500-rpm—31,000 x G. 
No less than seven different angle-centrifuge 


rotors may be spun in this astonishingly versatile 
Refrigerated Centrifuge. Look at just some of 


\ its 
\\ 
» ted 


A 
the functional advantages that SERVALL pion- A 
eering knowledge has designed into this com- WA 
pact, rugged instrument. JA 
This extremely functional machine accommo- Ae 
dates many rotors of various capacity. The SS-1 AS 


Ne 


anodized duralumin head that takes eight 50-ml 
tubes is particularly suitable for use with the 
SERVALL REFRIGERATED CENTRIFUGE. 


Smaller volumes may be spun by using the M, 
SP, and SP/X heads. G-type rotors accommo- 
date larger quantities in 250-ml and 500-ml 
bottles, as well as in 180-ml tubes. All rotors 
may be modified by use of adapters to carry 
greater numbers of smaller tubes. 


4 


Tem peratures well below 0° C. with all rotors may be established and held. 


AND SERVALL REFRIGERATED CENTRIFUGES ALSO INCORPORATE THESE 
IMPORTANT FEATURES, ORIGINATED BY IVAN SORVALL, INC. 


e Stainless-Steel Evaporator —eliminates coils and promotes ease of cleaning. 
e Angle Principle —provides rapid sedimentation and better temperature control. 
e Self-Centering Assembly —ensures dynamic balancing. | 
e Electronic Tachometer —for accurate rpm readings. | 
e Temperature-Holding Control —automatically prevents rotor contents from freezing. 
e Unitized Construction —for compactness and efficiency. 


e True Hermetic High-Capacity Refrigeration unit. 


Direct drive for all rotors on central spindle ... no special, awkward attachments required. 


Write for Bulletin SC-91R 


SERVALL Angle Centrifuges provide the maximum in efficiency, performance, and versatility as 
proved by their extensive use in leading laboratories and by researchers throughout the world. 


Sorvall Ine. NORWALK, 
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Help Wanted 


It is predicted that one-third of the graduates who were recruited from 
the nation’s 1857 colleges in 1955 will change jobs within a year. Turnover 
will cost employers approximately $400 million. If students had been 
“work-oriented” before graduation, the personal and financial losses prob- 
ably would be considerably less. 

Coilege enrollment will double in 15 years. The Ford Foundation reports 
that 200,000 additional college teachers must be recruited by 1970. Much 
has been said about monetary needs. Less recognition has been given io 
guidance and counseling problems that will confront adminstrators, teach- 
ers, and students in the future. 

Who does most of the student counseling on the typical college campus? 
Professors, particularly psychologists, and educationists are active in liberal 
arts colleges. They aid students in clarifying their thinking concerning 
personal problems. But, too frequently, such counselors are woefully lack- 
ing in industrial experience, which would be helpful when vocational 
choices are under consideration. Counseling is handled more realistically 
in colleges of engineering where placement officers (who maintain close 
contacts with industry) also function as student advisers. For example, 85 
percent of the Cornell engineering graduates remain with their first em- 
ployers longer than 1 year. This is a direct consequence of a “work-oriented™ 
program that is correlated with industry's needs. 

College administrators have found it desirable to centralize certain 
functions. They have appointed deans of instruction, comptrollers, and 
superintendents of grounds and have given them responsibility for well- 
defined activities, But everybody is a personnel expert. Anyone not only can 
do, but does, student counseling. Coordination frequently is lacking between 
the offices of the director of admissions, registrar, dean of men, dean of 
women, chaplain, and placement officer. In former days, when everyone on 
the campus presumably knew everyone else, the laissez-faire system worked 
in a fashion. But that day is gone. 

The function of a college is to serve the best interests of its students. It 
now does a good job of housing and teaching them. The next major task is 
to help students use their abilities in ways that will be personally satisfying 
and also useful to the nation. Better counseling should reduce college fail- 
ures and improve postcollege adjustment. Coordination, rather than ex- 
pansion, of existing personnel facilities is needed. Industry has taken 40 
years to coordinate its employee functions under vice presidents in charge 
of personnel. College officials may find it necessary to put their houses in 
order in a tenth of that time.The close cooperation that now exists between 
colleges and industry is expressing itself in the form of scholarships, grants- 
in-aid, and gifts of equipment. An exchange of “know-how” in the field of 
human relations should be of mutual benefit. 

Ricnarp S. Unrprock 
Industrial Relations Division, 
Procter & Gamble Company, 
Cincinnati, Ohio 
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WELCH PUMPS 


VENTED EXHAUST 


Illustration 
Shows 1397-B 
Duo-Sealg Pump 
Equipped With 
Vented Exhaust No. 1397-B 


* Vented Exhaust Permits Pumping of Most Condensable Vapors. 


* Eliminates Use of Traps or Oil Separators in Systems Containing 
Water or Other Condensables. 


* Reduces Number of Oil Changes Required. 
VENTED EXHAUST IS AVAILABLE ON ALL TWO-STAGE DUO-SEAL PUMPS 


AVAILABLE FOR IMMEDIATE SHIPMENT FROM STOCK 


Write for our Complete Catalog listing 
Duo-Seal Pumps and Vacuum Accessories 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 Sedgwick Street, Dept.E Chicago 10, Illinois, U. S. A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Properdin System and Immunity 


II. Interaction of the Properdin System 


with Polysaccharides 


Louis Pillemer, Melvin D. Schoenberg, Livia Blum, Leona Wurz 


Properdin (/, 2) in conjunction with 
Mg** and serum cofactors resembling the 
components of complement (C’) kills or 
inactivates certain bacteria (3) and vi- 
ruses (4) and participates in the lysis of 
abnormal red cells (5). The observation 
that zymosan (6), an insoluble carbohy- 
drate complex derived from yeast ‘cell 
walls, combines with the properdin at 
17° to 37°C in the presence of C’ and 
Mg** led to the discovery and isolation 
of properdin (/). The resulting proper- 
din-zymosan complex (PZ) inactivates 
the third component of complement 
(C’3) at 37°C (1). This forms the basis 
for the assay of properdin, Present evi- 
dence, although not conclusive, indicates 
that the mechanisms of interaction of 
properdin with zymosan and of properdin 
with bacteria and other agents are simi- 
lar. However, C’3 does not appear to be 
inactivated in some of these reactions. 

Previous work (7,8) on the parenteral 
administration of zymosan and E, coli 
cell walls into laboratory animals demon- 
strated that zymosan and the cell walls 
interact with properdin in vivo and alter 
the serum properdin levels of the test 
animals. Shortly after, the injection of 
these materials, the serum properdin ti- 
ters fall to a low level but may return to 
levels considerably above normal within 
a few days. There appears to be a rela- 
tionship between these changes in serum 
properdin titers in vivo and the suscepti- 
bility and resistance to experimental in- 
fection (7-9). 

In order to’obtain a better understand- 
ing of the full importance and the me- 
chanics of the properdin system, a search 


The authors are members of the Institute of 
Pathology, Western Reserve University, Cleveland, 
Ohio. 
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was made for compounds that interact 
with the properdin system both in vitro 
and in vivo (10). It will be seen in the 
following discussion that zymosan is not 
unique in its ability to form a complex 
with properdin in vitro and to alter 
properdin levels in vivo but that this abil- 
ity is shared with many other high molec- 
ular weight polysaccharides or polysac- 
charide complexes and cell walls of many 
bacteria. 


Bacterial Cell Walls and Toxins 


The action of various bacterial cell 
walls (8, 17) on the properdin system in 
vitro has been investigated here, and 
some of the results are summarized in 
Table 1. It will be seen that cell walls 
from yeasts and both gram-negative and 
gram-positive bacteria complex with pro- 
perdin at temperatures between 15° and 
37°C. These complexes are insoluble and 
can be removed from serum by centrifu- 
gation at 4000 rev/min at 1°C in an In- 
ternational refrigerated centrifuge (PR- 
II). Active properdin can be dissociated 
from the cell walls in a medium of high 
ionic strength at slightly alkaline pH (/ 
With the exception of E. coli B, C’3 is 
specifically inactivated by the cell walls, 
suggesting the formation of a cell wall- 
properdin complex similar to PZ, which 
is then capable of interacting with C’3. 

The action of two purified typhoid en- 
dotoxins and diphtherial toxin on the 
properdin system is presented in Table 1. 
It will be noticed that purified protein- 
free endotoxin #282 (O antigen) (1/2) 
removes properdin from serum but does 
not inactivate C’3. Partially purified en- 
dotoxin #AKD-B-3 also removes pro- 
perdin that could be eluted from the pro- 


perdin endotoxin complex in the usual 
fashion. The partial inactivation of C’3 
by this endotoxin may be due to contami- 
nating cell wall constituents. Diphtherial 
toxin, a classical exotoxin (13), does not 
combine with properdin. It should also 
be noticed that these toxins are anticom- 
plementary at the levels tested and inac- 
tivate other components of C’. 


Neutral Polysaccharides 


Hestrin and coworkers (/4) have 
shown that certain high molecular weight 
native levans and dextrans have infec- 
tion-promoting activity when they are 
injected intravenously into mice that are 
infected intraperitoneally. their 
work it appears that the infection-pro- 
moting activity of native levan and dex- 
tran is the result of an extraperitoneal 
interaction between these agents and the 
host. These experiments suggested the 
possibility that native levans and dextrans 
might interact with the properdin system 
in vitro and also alter serum properdin 
levels in vivo. Accordingly, a series of 
dextrans and levans, various zymosans 
and several other glucans have been 
tested. The results are summarized in 
Table 2, which shows the following. 

1) Zymosans vary in their effect on the 
properdin system. Variations in method 
of preparation may lead to physical and 
chemical changes of these materials and 
cause differences in their activity. Zymo- 
sans like FL-] and LE-| are representa- 
tive of those employed in this laboratory. 
Small amounts of these zymosans added 
to serum remove properdin and inacti- 
vate C’3. Zymosans like FL-145 do not 
inactivate C’3 but remove properdin, 
while IIFD is almost entirely inactive. 
It is obvious that care must be taken to 
employ suitable zymosans for studies on 
the properdin system. 

2) Native dextrans showed variations 
in their ability to interact with the pro- 
perdin system similar to those mentioned 
in a preceding paragraph for the zymo- 
sans. It will be noted that some dextrans 
combine with properdin and inactivate 
C’3, others only combine with properdin, 
and still others are inactive. However, 
none of the neutral polysaccharides were 
anticomplementary. The active com- 
pounds are all of high molecular weights. 
Low molecular weight clinical dextrans 
are entirely inactive. However, several 
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Table 1. Effect of bacterial cell walls, polysaccharides, and toxins on the properdin system 
in human serum 


Maximal 


amount 
added 
Anticom- 
milliliter. Removal Elution 
of orinac- of pro- Inacti- 
Sangie human tivation perdin vation pt 
serum of pro- from P- of C’3 
sample (%) of other 
For re- (%) complex 
For in- nents 
“ of pro- activation of C’ 
perdin of 
(mg) (mg) 
Cell walls 
4 E. coli CV 2 1 > 90 + 100 No 
: E. coli B 5 5 > 90 + 0 No 
Rhodospirillum rubrum 2 5 > 90 100 No 
« Candida pulcherrima 2 5 > 90 100 No 
; Streptococcus faecalis 2 1 > 90 + 100 Yes 
E Micrococcus lysodetkticus 2 5 > 90 100 Yes 
me Bacillus megaterium 2 1 > 90 + 100 Yes 
Bacterial toxins 
Typhoid endotoxin #282 1.5 3 > 90 0 Yes 
% Typhoid endotoxin # AKD-B-3 1.5 3 > 90 50 Yes 
§ Diphtherial toxin (purified ) 3 3 0 0 Yes 
- Cell wall polysaccharides 
. Pneumococcus IV 3 3 50 75 Yes 
7 Pneumococcus XIV 3 3 70 100 Yes 
; Pneumococcus VIII 3 3 0 0 Yes 
Pertussis 2 5 > 90 0 No 
By. Normal serum control 0 0 


Table 2. Effect of various neutral polysaccharides on the properdin system in human serum 


Maximal 
amount 
added 
4 to each Type AGU 
milliliter Removal links*: 
= of or inac- Inacti- 
4 Sample human tivation vation 
4 serum of pro- of C’3 
— perdin (%) 
Forre- For (%) 
moval inacti- 1,4- 
7 of pro- vation if like like 
os perdin of C’3 (%) (%) (%) 
(mg) (mg) 
-¥ Zymosan LE-I 2 2 > 90 100 
3 Zymosan FL-I 2 0.5 > 90 100 
7 Zymosan FL-145 2 10 > 90 0 
Zymosan II-D 5 10 20 0 
Glucan (yeast) 5 5 > 90 0 
; Glucan (Laminarin) 3 3 > 90 95 
oa Mannan (yeast) 5 5 0 0 
{3 Clinical dextranst 
7 Cutter (M-1 Lot No. 5-8783B) 20 20 0 0 
io Benger (Batch No. 2354) 20 20 0 0 
7 Glaxo (Batch No. 54/056) 20 20 0 0 
Native dextrans 
B1299S-3t 3 3 > 90 100 50 50 0 
B1355S-4t 3 3 > 90 100 a 35 
B1355-fraction S* 3 3 > 90 95 56 9 35 
B1351-fraction L* 3 3 > 90 25 85 4 11 


(Continued on page 547) 


dextrans of high molecular weight are 
also inert, suggesting that molecular 
weight alone does not determine activity. 
No simple physical or chemical relation- 
ship exists between these compounds and 
their ability to bind properdin or inacti- 
vate C’3. There is some suggestion, how- 
ever, that the degree of chain branching 
may be important. It should also be 
mentioned that, while the relative per- 
centage of 1, 3 and/or 1, 4 linkages ap- 
pears to be of importance in this respect, 
some differences have been found in be- 
havior of dextrans that contain these link- 
ages. 

3) Native levans, with the exception of 
levan II (Hestrin), remove properdin 
almost completely from serum. It is in- 
teresting that levan IT has little infection- 
promoting activity. However, all levans 
tested inactivate C’3. Properdin could be 
eluted from the levan-properdin complex 
in the usual manner. 

4) A glucan prepared from yeast (/5) 
behaves like FL-145, removing properdin 
alone from serum, while another glucan, 
Laminarin (/6), combines with proper- 
din and also inactivates C’3. A yeast man- 
nan (/5) is entirely ineffective in the 
properdin system. 

It has been shown that antiserums to 
several pneumococcal polysaccharides 
cross-react immunologically (1/7) with 
some dextrans, suggesting similarities be- 
tween the properties of these polysaccha- 
rides. Table 1 shows the results of the 
interaction of several pneumococcal poly- 
saccharides with the properdin system. 
The polysaccharide from type XIV pneu- 
mococcus and to a lesser extent from type 
IV readily remove properdin from serum 
and inactivate C’3, while type VIII is 
not active against the properdin system. 
All of these compounds inactivate C’1, 
C’2, and C’4, indicating that comple- 
ment fixation also occurs. This may ac- 
count for certain peculiarities encoun- 
tered in the assay of properdin and C’3 in 
the presence of these compounds. This, 
along with a lack of precise chemical and 
physical data for these agents, made it 
necessary to postpone further studies of 
the interaction of pneumococcal polysac- 
charides with the properdin system. 

A carbohydrate isolated from H. per- 
tussis (18) combines with properdin but 
does not inactivate C’3. This resembles 
the action of some of the afore-de- 
scribed dextrans. 


Mucins and Ground 
Substance Components 


It has been shown that the addition 
of mucins to serum in vitro (19) re- 
moved the bactericidal activity of serum 
and that the injection of mucin into 
guinea pigs resulted in a marked decrease 
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in the bactericidal activities of their 
serums. Therefore, it seemed important 
to determine the effect of several mucins 
on the properdin system. Crude hog 
gastric mucin (Armour) removes pro- 
perdin and partially inactivates C’3. An- 
other mucin (Rowley) combines with 
properdin but does not inactivate C’3. 
A mouse microsomal intestinal fraction 
(20) also combines with properdin. 
Other high molecular weight substances 
of mammalian origin are under investi- 
gation. 

Reports in the literature (2/) have sug- 
gested that certain rheumatoid diseases, 
diseases involving connective tissue or 
ground substance, and many inflamma- 
tory reactions may involve an immuno- 
logical response of the host to the com- 
ponents of the ground substance. How- 
ever, hyaluronic acid, the fundamental 
dimer of hyaluronic acid (22), chon- 
droitin sulfate, heparin, and hyaluroni- 
dase (bull testes) are inactive on the 
properdin system (Table 3). None of 
these substances combines with proper- 
din. Heparin is highly anticomplemen- 
tary at the levels employed, making as- 
says unreliable. The complete inactivity 
of the highly charged hyaluronic acid 
and chondroitin sulfate is surprising in 
view of the anticomplementary proper- 
ties of heparin. 


Requirements for Complement 
and Mg** 


Although kaolin and charcoal, as well 
as both anionic and cationic resins, do 
not combine with properdin, the possi- 
bility still existed that the removal of 
properdin from serum by the afore-men- 
tioned agents was due to nonspecific ad- 
sorption and did not resemble the com- 
bination of properdin with zymosan, 
which requires the presence of C’ and 
Mg** (/). Accordingly, the require- 
ments for the removal of properdin by 
levan, mucin, and endotoxin were stud- 
ied. Purified properdin alone is not ab- 
sorbed by these agents, as is shown in 
Table 4. The data also show that the 
inactivation of C’ prevents the combina- 
tion of properdin with these agents. It 
will also be noted that*combination with 
properdin does not occur in the absence 
of Mg**. Thus, C’ and Mg** are neces- 
sary for the combination of properdin, 
not only with zymosan, but also with 
other carbohydrates, carbohydrate com- 
plexes, and endotoxins. 

Table 5 shows the requirements for 
properdin, C’, and Mg** in the inactiva- 
tion of C’3 by levan. It will be noted 
that levan does not inactivate C’3 in the 
absence of Mg*+, C’, or properdin. This is 
identical with the requirements for the 
inactivation of C’3 by zymosan (/, 23, 
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Table 2.—( Continued ) 


Maximal 
amount 
added 
to each 
milliliter Removal 
of or jnac- 
Sample human tivation 
serum of pro- 
rdin 
For re- For ) 
moval inacti- 
of pro- vation 
perdin of C’3 
(mg) (meg) 
B1146* 3 3 > 90 
B1191* 3 3 > 90 
B1254-fraction S* 3 3 > 90 
B1402* 3 3 > 90 
B742-fraction C-3R? 3 6 75 
B1399-fraction L* 3 6 50 
B1064* 3 3 50 
B742-fraction L-R* 3 6 0 
B1355I-Ct 3 6 0 
B1424* 3 6 0 
B1375* 3 6 0 
B512* 5 5 0 
Native levans 
B1072* 3 3 75 
B512-E* 3 3 > 90 
Levan IS 2 1.5 > 90 
1.5 25 


Levan 3 


Branch, U.S. Dept. of Agriculture, Peoria, Ill. (40) 


Inacti- 
vation 
of C’3 


(%) 


oo 


cooocoocoooco 


1,3- 
16 ike like 
(A) (mH) (%) 
+ 
93 #7 O 
0 
61 18 21 
81 19 O 
5 O 
81 #19 
8 9 3 
722 2 0 
81 6 13 


* Samples and analytic data furnished by Allene Jeanes and F. R. Senti, Northern Utilization Research 


+ Samples and analytic data furnished by Elvin A. Kabat, Columbia-Presbyterian Medical Center, New 


York, N.Y. 


t Clinical dextrans furnished by M. H. Sloan, National Research Council, Washington, D.C. 
§ Samples furnished by S. Hestrin, Hebrew University, Hadassah Medical School, Jerusalem, Israel. 


Table 3. Effect of mucins, components of ground substances, and other agents on the 


properdin system in human serum 


Maximal 
amount 
added 
to each 
milliliter Removal 
of or inac- 
human tivation 
Semple serum of pro- 
- perdin 
Forre- (%) 
moval For — 
of pro- tivation 
of C’3 
perdin 
(mg) 
Hog gastric mucin* 2 5 > 90 
Hog gastric mucint 3 3 90 
Mouse microsomal 
intestinal fraction 3 3 > 90 
Heparin 3 3 
Hyaluronic acid (Na salt) 3 3 0 
Hyaluronic acid (dimer) 3 3 0 
Hyaluronidase 3 3 0 
Chondroitin SO, (Na salt) 3 3 0 
Pectic acid (Na salt) 3 3 0 
Kaolin 10 10 0 
Charcoal ’ 10 10 0 
Normal serum control 0 


* Supplied through the courtesy of Derrick Rowley, Wright-Fleming Institute, London, England. 


+ Commercial product, Armour Laboratories, Chicago, Il. 


Elution 
of pro- 
perdin 
from P- 
sample 
complex 


Inacti- 
vation 
of C’3 


(%) 


Anti- 
comple- 
mentary 
or inac- 
tivation 
of other 
compo- 

nents 

of C’ 


. 

Type AGU 

links*: 

100 

100 

100 iz 

100 

— 

j 

| 0 Yes 7 

i + 50 Yes fn 

0 Yes a 

50 Yes i 

0 No 

0 No 

0 No 

0 No 4 

0 No 

50 Yes 

0 No = 

0 No 


Table 4. Requirements for complement and Mg** in the combination of properdin with 
hog gastric mucin, levan I, and endotoxin. All serum mixtures were incubated for 1 
hour at 17°C. The samples were then centrifuged at 35,000 g for 1 hour, and the super- 
natants were tested for properdin activity. 


Added Hog gastric Removal 
properdin mucin* of pro- 
Sample (units/ml (mg/ml perdin 

serum ) serum ) (%) 

Normal serum 0 0 
Normal serum 3 > 90 
Properdin-deficient serum (RP) 6 0 0 
Properdin-deficient serum (RP) 6 3 > 90 
Veronal buffer alone 6 3 0 
C’4-deficient serum (R4) 0 0 
C’4-deficient serum (R4) 3 0 
Resin-treated serum 0 0 
Resin-treated serum 3 0 
Resin-treated serum + Mg**+ 3 > 90 
Resin-treated serum + Ca**t 3 0 


* Identical results were obtained with levan I and typhoid endotoxin. 
+ Final molarity of Mg++ = 5 x 10-*; of Cat**+ = 2.5 x 10°. 


Table 5. Requirement for properdin, complement, and Mg** in the. inactivation of C’3 
by native levan I (Hestrin). All serum mixtures were incubated for 1 hour at 37°C. The 
samples were then centrifuged at 35,000 g for 1 hour, and the supernatants were tested 
for C’3 activity. 


Levan I Inactivation 
Sample (mg/ml of C’3 
serum ) (%) 
Normal serum 0 0 
Normal serum 3 100 
Properdin-deficient serum (RP) 0 0 
Properdin-deficient serum (RP) 3 0 
Properdin-deficient serum (RP) +3 units properdin 3 100 
C’4-deficient serum (R4) 0 0 
C’4-deficient serum (R4) 3 0 
Resin-treated serum 0 0 
Resin-treated serum 3 0 
Resin-treated serum + Mg*** 3 100 
Resin-treated serum + Ca*** 3 0 
* Final molarity of Mg*+ = 5 x 10“; of Cat*+ = 2.5 x 10°, 
2o0f- 
L 
\ 
| 
4 
S 1 
= 4 
& 
3 
= 
Levan! 2mg.LV. 
Typhoid Endotoxin 0.Jm¢.LV. 7 
Gastric Mucin (Hog) 7.5m¢. LV. 
| 
2 3 5 6 7 8 9 


Hours Days 
Time After Injection 
Fig. 1. The serum properdin levels in mice following intravenous injection of levan, 
mucin, and endotoxin. 


548 


24). The addition of properdin to proper- 
din-deficient serum and the addition of 
Mg** to resin-treated serum then allowed 
levan to inactivate C’3. 

These experiments clearly show that 
the interaction of the properdin system 
with the afore-mentioned agents is de- 
pendent on the same conditions required 
for zymosan. 


Possible Relationships to 
Natural Immunity 


Most of the substances that have been 
shown to combine with properdin and to 
inactivate the properdin system have pre- 
viously been demonstrated to have defi- 
nite infection-promoting activity (25). 
These include dextrans and levans, hog 
gastric mucins, bacterial cell walls, and 
other bacterial carbohydrates. 

Zymosan (7) and the cell walls of 
E. coli (8) have been shown not only to 
increase susceptibility but also to increase 
resistance to infection, depending on the 
time interval between the injection of 
these agents and the infection of the ani- 
mal. Within the first few hours following 
the injection of zymosan or cell walls the 
animals are highly susceptible, whereas 
2 to 5 days later they are resistant to 
various bacteria. Paralleling the degree 
of susceptibility of the animal to infection 
is a fall and rise in properdin levels 
during the same time interval, which 
suggests a relationship between serum 
properdin level and susceptibility or re- 
sistance to certain infections. The identi- 
cal behavior of zymosan and the E. coli 
walls in vivo again suggests that they 
may contain similar compounds or struc- 
tures. 

It seemed important to determine the 
effect of levan, mucin, and endotoxin on 
the serum properdin levels in vivo. The 
results of such experiments are presented 
in Fig. 1, which shows that both levan 
and mucin produce a marked and rapid 
fall in properdin within a few hours after 
injection into mice; this is followed 
within 3 to 6 days by a return to normal 
levels in the mucin-treated mice and to 
a level of 200 percent of normal in the 
levan-treated mice. The injection of en- 
dotoxin caused a slight fall in properdin 
levels during the first 4 hours following 
injection, a more pronounced fall at 24 
hours, followed by a marked increase in 
properdin levels between 3 to 6 days. All 
properdin levels had returned to normal 
values at about 10 days after the injec- 
tions. Studies are in progress on properdin 
levels following the injection of varying 
amounts of these agents at different 
times. 

The foregoing experiments suggest that 
the ability of mucins (25-28), levans (14, 
25), and endotoxin to influence the re- 
sistance or susceptibility of laboratory 
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animals to infections may be due in part 
to their interaction with the properdin 
system. The interaction of endotoxins 
with properdin also suggests that the pro- 
perdin system may be involved in “toler- 
ance” to endotoxin (29), in the Shwartz- 
mann reaction, and in the pyrogenic and 
other physiologic manifestations of endo- 
toxins. The relationship of properdin to 
the normal serum factor (30, 31) that 
has been reported to react with endotoxin 
is under investigation. Along these lines, 
the increased sensitivity to endotoxins of 
dogs subjected to irreversible hemor- 
rhagic shock (32), which is accompanied 
by a marked decrease in their serum 
properdin levels (33), should be noted 

Although a variety of high molecular 
weight carbohydrates or their complexes 
cause marked changes both in natural 
resistance and in the properdin system 
in vitro and in vivo, no definite correla- 
tion exists between the activities of these 
materials and any simple physical or 
chemical property. Polysaccharides with 
identical repeat units and very similar 
structures present widely different activi- 
ties. The active materials contain both 
a- and 6-linkages, furanosidic and py- 
ranosidic units, and interhexose linkages 
of 1, 4; 1, 6; 1, 3; 2, 1; and 2, 6 types and 
combinations of these within the same 
compound. There also seems to be no de- 
pendence on the presence or absence of 
polar groups. Perhaps specific configura- 
tions or spatial arrangements of sugar 
residues may determine the ability of 
macromolecules, as well as certain bac- 
teria, viruses, and red cells, to interact 
with the properdin system. In any event, 
the requirements of C’ and Mg** for the 
combination of properdin clearly indi- 
cate that the mechanisms involved are 
highly complex and that further com- 
ment at this time would be highly specu- 
lative and premature. 


Appendix 


Nomenclature. Properdin is designated 
as P, complement as C’, and zymosan as 
Z. The four recognized components of 
C’ are indicated by the symbols C’1, C’2, 
C’3, and C’4 (34). RP indicates serum 
lacking properdin only and R3 lacking 
both C’3 and properdin. R4 is serum 
rendered free of C’4 by treatment with 
hydrazine (35, 36). The preparation of 
resin-treated serum that is deficient in 
Mg* and Ca** has been described previ- 
ously (37). 

General methods. Methods for the as- 


say of properdin (1), C’, and C’ compo- 
nents (1, 37, 38) have been previously 
described. The various agents tested for 
their effect on the properdin system were 
dissolved or suspended before use to a 
concentration of 10 mg/ml in Veronal 
buffer (39) containing Mgt+ and Ca**. 
Desired amounts of these substances were 
then added to human serums previously 
selected for their ability to make satis- 
factory R3 or RP reagents by zymosan 
treatment. About 20 percent of human 
serums make suitable RP and only 10 
percent make suitable R3. These mix- 
tures, along with normal treated and un- 
treated serum controls, were then incu- 
bated at 37°C for 1 hour with occasional 
mixing, then centrifuged at 35,000 g at 
2°C for 1 hour, and the supernatants 
were tested for properdin, C’3 activity, 
and other C’ component activities. The 
presence of agents that did not sediment 
at 35,000 g interfered with both the pro- 
perdin and the C’3 assays. 

In certain instances, the afore-men- 
tioned mixtures were incubated at 17°C 
instead of 37°C and treated as just de- 
scribed, and the supernatants were tested 
for properdin only. Some residues were 
eluted with buffer of pH 7.4 and ionic 
strength of 0.6, and the eluate was tested 
for properdin. Such tests verified the ac- 
tual combination of properdin and elimi- 
nated the possibility of nonspecific inac- 
tivations. 

To test the in vivo action of various 
agents on the properdin system, healthy 
12- to 16-g CF2 female mice were in- 
jected intravenously with various doses 
of levan, mucin, and endotoxin dissolved 
or suspended in 0.15M NaCl. Changes 
in the properdin content of the blood 
were followed by doing titrations on pools 
of at least six serums obtained from 
groups of animals sacrificed at various 
times before and after injection. The 
serum samples were frozen and stored at 
- 30°C in a mechanical deep freeze until 
the final sample had been obtained. Pro- 
perdin titrations were then done on all 
samples with the same reagents on the 
same day. 
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News of Science 


New Editor for AAAS Journals 


On 1 Jan. 1956 Graham DuShane, pro- 
fessor of biology on leave from Stanford 
University, will become editor of Science 
and The Scientific Monthly. Chosen after 
careful search, DuShane brings to this 
important post an admirable combination 
of editorial and scholarly talents. Born 
in Indiana in 1910, DuShane graduated 
from Wabash College in 1930 and en- 
tered the graduate school of Yale Uni- 
versity to study embryological problems 
with Ross G. Harrison. After receiving 
the doctoral degree (1934), he spent two 
research-years at the University of Iowa 
(1934-35) and Stanford University 
(1935-36)—the latter on appointment 
as National Research Council fellow. In 
1936 DuShane joined the staff of the 
department of zoology of the University 
of Chicago, where he remained for !0 
years. In 1946 he returned to Stanford 
with the rank of professor and there has 
been primarily concerned with further- 
ing the university's program in general 
biology and embryology. 

Such a brief, although notable, biogra- 
phy does not in itself make explicit the 
qualifications of the man for the exacting 
position he has consented to accept. Re- 
sponsibility for appointing the editor rests 
with the board of directors of the Asso- 
ciation. In sessions devoted to this task 
the board saw merit in recruiting an able 
person with a background of professional 
journalism, provided that he had con- 
sistently demonstrated deep understand- 
ing of the affairs of science. Alternatively, 
the argument was advanced (and perhaps 
with greater frequency) that science 
should be run by its practitioners: that 
the editor should be a broadly informed 
scientist endowed with an urge and the 
flair to communicate the findings, and 
implications, of science with vigor and 
judgment. Actually, the final decision 
was reached, not so much on the basis of 
past training, but in the time-honored 
way of seeking the best man. This led to 
DuShane. 

Numerous distinctions have come to 
DuShane in research and in teaching. 
His work on amphibian morphogenesis is 
widely and appreciatively cited. His re- 
search papers are characterized by a bal- 
ance, all too rare, of history, analysis, 
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and synthesis. Indeed, his writings in gen- 
eral (including correspondence ) are both 
originally phrased and broadly informed. 
His success as a teacher is equally note- 
worthy. In partial documentation of this 
may be mentioned the award of the $1000 
prize for excellence of undergraduate 
teaching at the University of Chicago, 
the acknowledged success of his biology 
courses at Stanford University, and the 
publication of two manuals for labora- 
tory instruction. Also at Stanford, 
DuShane spent much time as a member 
of appointive and elective faculty com- 
mittees devoted largely to educational 
planning and matters of curriculum. It 
is reasonable to say that these experi- 
ences have taught him much about 
human behavior, including the possibili- 
ties of agreement and disagreement. This 
background certainly will stand him in 
good stead as he faces the actual prob- 
lems of an editorship. In 1951-52 he was 
president of the Stanford chapter of the 
American Association of University Pro- 
fessors and held a similar office for the 
Society of the Sigma Xi in 1955-56. 


DuShane’s advice has been frequently 
sought by both commercial and academic 
publishers as well as by editors of learned 
journals. In this role his response has 
been generous and cogent, and it is not 
too much to assert that frequently he has 
quietly improved manuscripts and sug- 
gested areas that merit further treatment 
in the literature. At one time DuShane 
was a consultant in biology to the Ency- 
clopaedia Britannica, and he still pre- 


pares each year an informative article 
on zoology for their Book of the Year. 

Those of us who have known Graham 
DuShane as colleague and friend are sin- 
cere in our belief that his editorship will 
be distinguished. His unusually compre- 
hensive knowledge of science in general, 
his impatience with false notions of hier- 
archies among the several sciences, his 
facility with the written and spoken word, 
and his conviction that science and scien- 
tists deserve expert interpretation to the 
public, all augur well for the future of our 
two journals. 

We welcome DuShane to his new posi- 
tion and what we hope will be his new 
career. 

THoMAS Park 
Hull Zoological Laboratory, 
University of Chicago 


Poverty Point Excavations 


Archeological materials that were ex- 
cavated last spring from Poverty Point 
site on Bayou Macon, 5 miles northeast 
of Epps, La., are being studied and cata- 
loged by James A. Ford, associate curator 
of North American archeology at the 
American Museum of Natural History. 
He headed a study group that included 
Junius B. Bird, associate curator of 
archeology at the American Museum of 
Natural History, and Stewart Neitzel, 
archeologist of the Louisiana State Parks 
Commission. 

According to Ford, Poverty Point, 
which is the site of the oldest known vil- 
lage in the lower Mississippi Valley, was 
inhabited by an advanced Stone Age In- 
dian people between 800 and 400 B.c., 
and the initial settlement marked the 
beginning of what may be called the 
“American Neolithic” period. Focal point 
of the ancient community was a great 
mound of earth that was constructed in 
the shape of a flying bird. The mound is 
now 70 feet higher than the surrounding 
alluvial flats. 

The remains of the village are a few 
hundred yards east of the great mound; 
they form a half-octagon about % mile 
in diameter. The houses were built on 
artificial ridges that formed concentric 
octagons, and excavations have shown 
that the sides of these ridges served as 
refuse heaps for the community. 

A second mound, some 56 feet high 
and lying to the north of the village, 
is also constructed in the shape of a bird. 
The artificial nature of both bird-effigy 
mounds is beyond question, Ford re- 
ported, for examination of their earth 
has revealed the imprints of baskets used 
to carry clay for their construction. The 
absence of human artifacts in both 
mounds indicates that they served some 
purpose other than habitation. 

Excavation of a third mound close to 
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the village disclosed a charred fragment 
of human bone—the first bone of any 
kind to be found at the site. This and 
other unidentifiable bone fragments, 
found in an extensive ash bed, constitute 
possible evidence of cremation. 

In light of his discoveries and the dates 
assigned by radioactivity measurements 
to several specific articles, Ford believes 
that the Poverty Point culture may rep- 
resent the earliest southward movement 
of people of the Hopewell culture. 

Artifacts recovered by Ford’s group 
show that the prehistoric inhabitants of 
the village had begun to make clay pot- 
tery as well as utensils of copper and 
soapstone. They used hematite bolas and 
fashioned jewelry out of quartz and 
jasper. Because many of the raw mate- 
rials used in these artifacts do not occur 
naturally in Louisiana, their presence is 
considered to be evidence that the vil- 
lagers traded with people of other 
regions. 

The use of bird effigies, both in earth 
mounds and on vessels and ornaments, 
is not uncommon in “American Neo- 
lithic” cultures, Ford said. Bird effigies 
seem to have had religious significance 
and to have figured in ceremonies and 
cures. However, the giant bird repre- 
sented in the large mound at Poverty 
Point appears to be flying due north, 
while the bird of the smaller mound is 
headed due west. The directions, in each 
case, are within a single degree of the 
true direction. The knowledge of astron- 
omy implied, together with the geometric 
design of the villages, indicates a greater 
familiarity with the rudiments of science 
than has been heretofore attributed to 
aboriginal Americans. 


News Briefs 


® The following research projects were 
reported in the 6 Aug. issue of Nature. 

The chromosomes of palms have been 
almost impossible to study because of 
their habit of clumping. A. K. Sharma 
and S. K. Sarkar of the University of 
Calcutta have now found that excellent 
fixation and spreading of these refrac- 
tory chromosomes may be obtained by 
treating the root-tip cells with aesculine, 
an alkaloid obtained from the horse- 
chestnut. None of the chemical agents 
satisfactory with other plants has served 
to do this. 

J. Langridge of the University of Ade- 
laide reports that he has obtained a 
biochemical mutation in one of the 
flowering plants, the cruciferous Arabi- 
dopsis thaliana. By developing a method 
for growing it in aseptic culture, he ob- 
tained after x-ray treatment a mutant 
type that is unable to synthesize thiamine 
(vitamin B,). 

A recent study of the polyhedral virus, 
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which causes a blood disease in the 
cranefly, Tipula paludosa, reveals that 
the multiplication of the virus takes 
place inside the nuclei of the blood cells. 
Kenneth M. Smith, of the Virus Re- 
search Unit, Cambridge, England, has 
published electron micrographs which 
show that the rod-shaped virus particles 
form in the nucleus, that each becomes 
surrounded by a vesicle, and that these 
vesicles collect into an aggregate inside 
the nuclear membrane. Then the vesicles 
appear to contract, and eventually a 
polyhedral crystal of the virus is ex- 
truded into the cytoplasm. 

B. P. Wiesner and J. Yudkin of the 
University of London have tested the 
effects of a variety of antimitotic agents 
upon the fertility of mice. One of these 
agents, podophyllin, regularly interrupts 
pregnancy when administered 3 days or 
more after the time of mating. No re- 
sistance to the drug seems to be built up, 
and full fertility returns when the drug 
is no longer administered, at least after 
3 interrupted pregnancies had occurred. 
The drug was not effective when ad- 
ministered immediately after mating. 
It produced no noticeable side-effects. 
—B.G. 


®An expedition of the Academy of 
Natural Sciences of Philadelphia left for 
Peru on 10 Sept. to make a study of the 
aquatic life of the Amazon. The two 
sites to be studied are Iquitos and Tingo 
Maria. Ruth Patrick, curator of limnol- 
ogy, heads the expedition group, which 
consists of Matthew H. Hohn, algologist; 
Selwyn S. Roback, entomologist; Fred- 
erick A. Aldrich, invertebrate zoologist; 
Yvonne Swabey, chemist; John Cairns, 
Jr., protozoologist; Charles C. G. Chap- 
lin, associate in the academy’s fish de- 
partment; and Josephine deN. Henry, 
associate in the photography depart- 
ment. 

The expedition is supported by the 
Catherwood Foundation of Bryn Mawr, 
Pa., of which Cummins Catherwood is 
president. This foundation sponsored a 
preliminary visit to the Amazon head- 
waters in June, when Patrick, Hohn, and 
H. Radclyffe Roberts, director of the 
academy, selected the survey sites. 

The purpose of the expedition is to 
determine whether or not there is a 
greater diversity and a greater abund- 
ance of aquatic life in tropical streams 
than in similar ones in the temperate 
zone. 

Two methods of study will be used. 
In one a group of scientists will collect 
the various groups of aquatic life in 
selected sections of the river; identify 
their species, and correlate them as to 
numbers and kinds with findings in simi- 
lar temperate-zone rivers. The second 
method will employ the Catherwood 
diatometer, an instrument containing 


laboratory slides that is floated in streams 
to collect diatoms. The structure of the 
population of diatoms will be compared 
with populations in similar temperate- 
zone rivers. 


"The Army is cutting back on its pri- 
vately contracted bacteriological and 
chemical warefare research at Camp 
Detrick, near Frederick, Md. A $2,750.- 
000 annual contract with the Ralph M. 
Parsons Co. of Los Angeles was termi- 
nated in August. The firm is said to 
have employed 450 persons at Detrick. 


®The Tennessee Valley Authority has 
announced a 5-year extension of its fer- 
tilizer research and testing contracts with 
agricultural experiment stations in eight 
states. Included are the seven Tennessee 
Valley states of Alabama, Georgia, Mis- 
sissippi, Tennessee, Virginia, North 
Carolina and Kentucky, and the State 
of Washington. 


® The Norwegian Meteorological Insti- 
tute is expanding its radio meteoro- 
graphic station on Bear Island and estab- 
lishing a new station at Isfjord in 
Spitzbergen as part of a plan to improve 
weather forecasting in the arctic regions. 
Norway also operates meteorological 
stations at Jan Mayen and Hopen in the 
Arctic. 


Scientists in the News 


E. DAHL-IVERSEN, professor of surgery 
at the University of Copenhagen, Den- 
mark, will deliver this year’s Charles H. 
Mayo memorial lectures at Northwest- 
ern University medical school. On 26 
Oct. he will discuss the functions of the 
endocrine organs during the postopera- 
tive period. 

Dahl-Iversen, well-known for his sur- 
gical work in the field of endocrine 
glands, is also chief of surgical services 
of the University Surgical Clinic at 
Rigshospitalet, Copenhagen. He is to be 
awarded an honorary fellowship in the 
American College of Surgeons at its an- 
nual clinical congress which meets in 
Chicago, 31 Oct.-4 Nov. 


HENRY H. BABCOCK, former superin- 
tendent of the Butler Hospital in Provi- 
dence, R.I., has been appointed to the 
staff of the department of hygiene at 
Harvard University. Butler Hospital, a 
111-year-old institution for the mentally 
ill, was forced to close because of mount- 
ing operating deficits. 


EDWARD F. HAMMEL of the University 
of California’s Los Alamos Scientific 
Laboratory has been selected as the re- 
cipient of the American Chemical So- 
ciety’s California Section award for 
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1955. The award, a gold medal, will be 
presented during a section meeting that 
will take place on 10 Oct. at the Uni- 
versity of California, Berkeley. Follow- 
ing the presentation Hammel will talk 
on “Helium 3 and its relationship to the 
problein of liquid helium.” The award 
was established in 1950 for the purpose 
of recognizing outstanding achievement 
in the field of chemistry or chemistry 
technology by a young scientist from one 
of the 11 western states. 


FRANCISCO GRANDE, associate professor 
of physiological hygiene at the Univer- 
sity of Minnesota, left on 18 Sept. to 
make a 6-week lecture tour of 12 major 
Central and South American medical 
centers. At Minnesota he is concerned 
with the study of the relationship of 
diet and activity habits to degeneration 
of the heart and blood vessel system. 
During his Latin American trip he will 
lecture on human nutrition, a subject on 
which he has written three books and 
130 scientific papers. 

A graduate of the University of Ma- 
drid medical school, Grande had con- 
ducted research in several European 
countries before he came to the United 
States; he joined the Minnesota staff 
in 1953. Charles Pfizer and Co., Inc., 
New York, is sponsoring his current trip. 


LUCIEN A. BAVETTA, professor of bio- 
chemistry and nutrition in the School of 
Dentistry, University of Southern Cali- 
fornia, has been appointed to serve for 
1 year as visiting scientist in the National 
Institute of Dental Research, Bethesda, 
Md. He will work in the Laboratory of 
Oral and Biological Chemistry, where 
he will expand his research on the rela- 
tion of certain dietary deficiencies to the 
development of diseases of the teeth. 


NATHANIEL B. NICHOLS, an authority 
on servomechanisms and other intricate 
electronics apparatus, has been named 
manager of Raytheon Manufacturing 
Co.’s commercial equipment engincer- 
ing activities. He was formerly manager 
of the firm’s research division. The ap- 
pointment is part of the Waltham, Mass., 
firm’s reorganization of its equipment 
operations, a reorganization designed to 
establish separate facilities for Govern- 
ment and commercial products. 


WILLIAM RANDOLPH TAYLOR, professor 
of botany at the University of Michigan, 
has been elected foreign member of the 
Linnean Society of London. 


MARTIN G. GALE has been named di- 
rector of technical service for the mon- 
omer department of the Borden Co.'s 
chemical division. Gale, who has more 
than 10 years of experience in the for- 
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mulation of adhesives, coatings, and 
impregnants, will head the technical 
service laboratory in Leominster, Mass. 
The laboratory offers free technical ad- 
vice and assistance to industrial users of 
polyvinyl alcohol, polyvinyl acetate, and 
a wide variety of other natural and syn- 
thetic resins manufactured by Borden’s. 


LEO M. TARAN has announced his res- 
ignation as medical and research director 
at St. Francis Hospital and Sanatorium 
for Cardiac Children, Roslyn, N.Y. He 
has been connected with the hospital 
since its founding in 1938. During its 
18-year existence the institution has 
grown from a convalescent home for 
children recovering from rheumatic 
fever to a hospital for the treatment 
of all forms of heart disease in children 
and young adults. It has become a center 
for cardiologic research and teaching 
in pediatric cardiology. Taran has opened 
offices at the Garden City Medical Cen- 
ter, Garden City, N.Y. 


JOHN J. GILMAN, metallurgist at the 
General Electric Research Laboratory, 
has been named winner of the 1956 
Rossiter W. Raymond memorial award, 
which is presented by the American In- 
stitute of Mining and Metallurgical En- 
gineers. The award is given each year to 
the AIME member under 33 years of 
age who has written the technical paper 
judged to be most outstanding on the 
basis of technological content, profi- 
ciency of organization, and literary style. 
Gilman was honored for his article, 
“Study of a new mode of plastic defor- 
mation in zinc crystals” that was pub- 
lished in the Journal of Metals. 


SAMUEL A. GOLDBLITH, associate pro- 
fessor of food technology at Massachu- 
setts Institute of Technology, has been 
appointed executive officer of the in- 
stitute’s department of food technology. 
He has been a member of the staff 
since 1949. 


HARRY L. OWENS, former chief of the 
solid-state devices branch at the U.S. 
Army Signal Corps Engineering Labora- 
tories, Fort Monmouth, N.J., has joined 
Texas Instruments, Inc., Dallas, as chief 
engineer of the semiconductor prod- 
ucts division. He will be responsible for 
the development and engineering of ger- 
manium and silicon semiconductor prod- 
ucts. The company is a producer of high- 
temperature silicon transistors as well as 
of general-purpose germanium transistors 
and silicon junction diodes. 


ISAO IMAI, professor of physics at the 
University of Tokyo, Tokyo, Japan, will 
serve as a visiting professor at the Univer- 
sity of Maryland during the fall term. 


He will be attached to the Institute of 
Fluid Dynamics and Applied Mathe- 
matics, where his activities will include 
the conduct of a weekly seminar on ap- 
proximation methods in fluid dynamics. 


AUSTIN B. WILLIAMS, acting director for 
the University of North Carolina Insti- 
tute of Fisheries Research at Morehead 
City, has accepted appointment to the 
regular faculty of the University of IIli- 
nois, Chicago, in the department of biol- 
ogy. Williams has been in charge of 
shrimp investigations at the Institute of 
Fisheries Research for the past 4 years. 


PAUL WEBER, professor of chemical 
engineering and director of the School 
of Engineering at Georgia Institute of 
Technology, has been named dean of 
faculties. 


CHERRY L. EMERSON, vice president of 
Georgia Institute of Technology, retired 
from that post on 30 June. Emerson, who 
is a graduate of the institute, joined the 
staff in 1945 as dean of engineering, and 
has served as vice president since 1948. 
He plans to enter practice in Atlanta as 
a consulting engineer. 


G. H, BENHAM, for the past 5 years su- 
pervisor in charge of biochemistry re- 
search at the Armour Research Founda- 
tion, Chicago, IIl., has been appointed di- 
rector of research and process develop- 
ment for the American Agricultural 
Chemical Co. 


GERALD H. LOVINS, for 15 years research 
director for the American Instrument 
Co., Inc., Silver Spring, Md., has joined 
the research staff of the Photovolt Corp., 
New York, where he will devote most of 
his time to the development of new prod- 
ucts. 


ALAN C. BURTON, professor of bio- 
physics at the University of Western 
Ontario, will deliver the Montreal Clini- 
cal Society’s Louis Gross memorial lec- 
ture on 1 Nov. during the annual fall 
convention of the Montreal Medico- 
Chirurgical Society. He will discuss the 
“Clinical importance of the physiology 
of temperature regulation.” 


R. GRANT ATHAY, member of the senior 
scientific staff of the High Altitude Ob- 
servatory of the University of Colorado, 
Boulder, has accepted a 1-year appoint- 
ment at the Harvard, College Observa- 
tory, Cambridge, Mass., effective this 
month. Athay’s recent work has been 
concerned with the reduction and analy- 
sis of the data obtained by the Khartoum 
eclipse expedition that was conducted 
by the High Altitude Observatory in 
1952. 
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WALTER J. BURDETTE, former professor 
of surgery at Louisiana State University, 
has been appointed chairman of the de- 
partment of surgery in the new School 
of Medicine at the University of Mis- 
souri. He has published more than 75 
scientific papers on the biology of cancer, 
cardiac surgery, and experimental sur- 
gery. 


FRANK FALKNER, research assistant 
and lecturer in child health in the In- 
stitute of Child Health, Hospital for 
Sick Children, London, has been ap- 
pointed assistant professor of child 
health at the University of Louisville, 
effective in Jan. 1956. Falkner is also co- 
ordination officer to the Centre Interna- 
tional de l’Enfance, Paris, for its pro- 
gram of growth studies. These studies 
are taking place in various countries, 
but to date there are no North American 
participants. Falkner, who will retain 
his appointment in Paris, plans to estab- 
lish a cooperating study in Kentucky. 


STEWART T. GINSBERG, manager of the 
new Veterans Administration neuro- 
psychiatric hospital in Pittsburgh, Pa., 
will shortly be transferred to VA’s cen- 
tral office in Washington, D.C., to head 
the psychiatry a. . »n of the psychiatry 
and neurology service. Succeeding Gins- 
berg at Pittsburgh will be LEE G. sEWALL, 
manager of the VA_ neuropsychiatric 
hospital at Downey, III. 


The following appointments to assist- 
ant professor have been announced. West 
Virginia University: JAMES FRANCIS 
HAMILTON, mechanical engineering. 
Michigan State University: JOHN CLARK 
BALLARD, research, horticulture; JOHN 
DIXON DOWNES, research, horticulture: 
HUGH NELSON MOZINGO, natural science; 
HAROLD BERTRAM STONEHOUSE, geology; 
ROBERT LOUIS BLAIR, mathematics; wiL- 
LIAM HAROLD KELLY, physics and astron- 
omy; OLIVER W. KAUFMAN, microbiology 
and public health. 


Necrology 


JAMEs T. BLACK, Vineland, N.J., 62, 
research director of the New Jersey 
Poultry Laboratory of Rutgers Univer- 
sity. Agricultural Extension, 1 Sept. 

GEORGE GC. CLARKE, New York, 85, in- 
dustrial engineer who built the Penn- 
sylvania Railroad terminal in New York, 
5 Sept. 

LORD CoURTHOPE, Wadhurst, England, 
78, a member of Parliament for 40 years 
and a naturalist who advocated con- 
servation of Britain’s natural resources, 
former president of Royal Agricultural 
Society, 2 Sept. 

ALBERT HEYNINX, Brussels, Belgium, 
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78, former medical specialist to the royal 
family in Belgium and honorary pro- 
fessor at Brussels University, 30 Aug. 

JOSEPH F. D. HOGE, New York, 74, 
former product design engineer with Bell 
Telephone Laboratories who specialized 
during World War II in the mechanical 
design of battle announcing systems for 
the Navy, 5 Sept. 

WALTER KEPLER, SR., Wynnewood, Pa., 
71, assistant in the department of chem- 
istry and instructor in roentgenology a‘ 
Hahnemann Hospital, Philadelphia, Pa., 
1 Sept. 

ARTHUR W. MILLER, Washington, D.C., 
78, retired chief of the Bureau of Ani- 
mal Industry of the U.S. Department 
of Agriculture, 30 Aug. 

EDUARD PERNKOoPF, 67, German anat- 
omist, emeritus professor at the Univer- 
versity of Vienna, and director of the 
Institute of Systematic Anatomy until 
1945, 17 Apr. 

WILLIAM E. SAUER, St. Louis, Mo., 80, 
professor of otolaryngology at St. Louis 
University School of Medicine and in- 
ventor of surgical instruments and oper- 
ating techniques bearing his name, for- 
mer director of the school’s department 
of otolaryngology, 3 Sept. 

HEWITT s. west, Las Vegas, Nev., 
65, mining executive; president of Haile 
Mines, Inc., which controls the Tungs- 
ton Mining Corp. and Manganese, Inc., 
two of the largest producers of these 
metals in the United States. 


Education 


® The recent opening of the Albert Ein- 
stein College of Medicine in the Bronx 
marks the first time in nearly 60 years 
that a new medical school has been 
founded in New York State. Almost 
every current report on manpower prob- 
lems points to the need for more doctors, 
dentists, and nurses. American hospitals 
have 12,000 internships available and 
only 6000 interns to fill them. There 
are 19,000 residencies and only 12,000 
doctors available. This country is gradu- 
ating only one new doctor for each 
30,000 people; it is estimated that by 
1960 there will be a shortage of from 
30,000 to 40,000 physicians. 

Expansion programs for medical edu- 
cation are under way in various parts of 
the country. Last year the University of 
California at Los Angeles graduated its 
first class. The University of Miami will 
graduate its first class next June. The 
University of Mississippi completed a 
$9-million construction plan and will 
admit its first third-year’ class in June. 
The University of Missouri is also under- 
going a conversion from a 2-year science 
to a 4-year medical college. The Uni- 
versity of Florida will admit its first 


medical class next June. Seton Hall Col- 
lege of Medicine in Jersey City, N.J., 
will open in the fall of 1956, under pres- 
ent plans. 

These developments probably repre- 
sent a greater growth in medical school 
facilities than in any comparable period; 
however, many authorities doubt that 
the additional facilities will be enough to 
meet the needs of an increasing popu- 
lation and an expanding military, as well 
as the development of new medical and 
health practices. 

Further, a disturbing fact will be 
brought out in the annual report of the 
American Medical Association’s Coun- 
cil on American Education and Hos- 
pitals, to be issued 8 Oct. The report 
will show that the number of applicants 
for medical school admission — has 
dropped drastically in recent years. In 
1954-55 there were about 15,000 appli- 
cants for the 7500 positions in the enter- 
ing class. This group of 15,000 made 
47,000 applications (an average of about 
three applications for each student). 
Three years ago there were more than 
20,000 candidates for medical schools; 
and, three years ago, one out of every 
3.6 applicants was accepted. Last year, 
one out of every 1.97 found a place in 
a medical school. 


®Stevens Institute of Technology cele- 
brated the 25th anniversary of its eve- 
ning graduate program in engineering 
and science when its first classes of the 
1955-56 term began on 22 Sept. Al- 
though the institute has offered gradu- 
ate work almost since its founding in 
1870, the formal evening sessions were 
not started until 1930. The enrollment 
in the graduate program has grown since 
then to just under 800. 


® The Westinghouse Educational Foun- 
dation has embarked on a $4-million 
program in support of education that 
includes: (i) contributions to universi- 
ties’ regular operating expenses; (ii) con- 
tributions for building and _ building 
equipment; (iii) contributions toward 
laboratory apparatus; (iv) encouraging 
higher education through aid to students 
and teaching. 

In a brochure of announcements, each 
of the four aspects of this plan is de- 
scribed in some detail. Emphasis is 
placed not only on past accomplishment, 
but also on future objectives as visualized 
by the trustees of the foundation. The 
trustees, believing that privately endowed 
institutions are truly part of this coun- 
try’s heritage, have now committed the 
foundation to a 5-year program of con- 
tributing to the operating expenses of 
these institutions, 

Some 100 engineering, liberal arts, 
and business colleges will benefit from 
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this program. They will be permitted to 
apply the funds to their normal operating 
expenses in areas where aid is most 
needed. In the main, each school selected 
to receive this support will be granted 
two equal contributions during the 5- 
year interval, 1955 to 1959. Each school 
will receive during this period support 
ranging from $3000 to $15,000. 

Because continuing expansion of fa- 
cilities to meet growing college enroll- 
ments will be required during the next 
5 years, the foundation has allocated 
funds to assist schools with their building 
programs, The foundation also intends to 
contribute funds to colleges and univer- 
sities for the purchase of laboratory 
equipment. 

The final portion of the brochure de- 
scribes the foundation’s program for 
encouraging higher education: scholar- 
ships, fellowships, and_ professorships; 
the Westinghouse Science Talent Search; 
the farm and home electric program 
(National Committee on Boys’ and Girls’ 
Club Work, Inc.); the science teachers’ 
summer programs; the George Westing- 
house award in engineering education; 
the Future Farmers of America Founda- 
tion, Inc.; the George Westinghouse gold 
medal award; and the metals research 
program at the Institute for Nuclear 
Studies—University of Chicago. 


® Academic courses leading to the de- 
gree of master of science and doctor of 
philosophy in the basic medical sciences 
of anatomy, microbiology, biological 
chemistry, pathology, pharmacology, 
and physiology, have been established at 
Hahnemann Medical College and Hos- 
pital of Philadelphia. The graduate pro- 
gram is intended for qualified graduates 
who are planning for a career in teach- 
ing and research. Information may be 
obtained from the chairman of the 
graduate committee, Prof. M. John 
Boyd, Hahnemann Medical College, 235 
N. 15 St., Philadelphia 2, Pa. 


= The University of Tennessee Medical 
Unit’s new $731,000 medical-surgical 
building was turned over to the univer- 
sity on 23 Aug. The 7-floor structure 
adds 40,000 square feet of floor space 
to the Memphis Medical Center. The 
building is south of Gailor Memorial 
Hospital; and the first four floors con- 
nect by corridors with the hospital. 


®A center for the study of fossil spores 
and pollen is being established by New 
York University this month. Made pos- 
sible by grants from the Socony Mobil 
Oil Co. and the Texas Co., this is 
thought to be the first academic center 
of its kind in the Western Hemisphere. 
Brooks Ellis, who is chairman of the de- 
partment of geology at the Graduate 
School of Arts and Science, has stated 
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that the facilities will be used “to train 
graduate students in the technique, ap- 
plication, and solution of problems in 
petroleum geology through the analysis 
of spores and pollen.” 

Lawrence R. Wilson of the University 
of Massachusetts, an authority on spores 
and pollen, will make weekly journeys 
to New York from Amherst, Mass., dur- 
ing 1955-56 to lecture and to supervise 
the work of graduate students. The 
American Museum of Natural History’s 
department of micropaleontology, which 
is headed by Ellis, will provide the labo- 


ratory and classroom space. 


Grants, Fellowships, and Awards 


®The University of Michigan has an- 
nounced how it will use a grant of $220,- 
250 from the Ford Foundation. The 
grant is for the development and im- 
provement of work in the behavioral 
sciences—psychology, sociology, anthro- 
pology, and aspects of political science 
and economics. 

Terminal support for three research 
and training programs over a period of 
3 years makes up $115,500 of the grant. 
Of this sum, $42,000 is for the Detroit 
Area Study, which is being administered 
by an interdepartmental faculty com- 
mittee with Ronald Freedman as chair- 
man. A study of political behavior under 
the direction of Samuel Eldersveld will 
receive $31,500. Research on the appli- 
cation of mathematics to the behavioral 
sciences, to be directed by C. H. Coombs, 
will receive $42,000. These projects were 
part of the program of research in indi- 
vidual behavior and human relations 
inaugurated with a $300,000 grant from 
the Ford Foundation in 1950. 

Other uses of the Ford grant will be 
as follows: (i) $20,000 for 10 graduate 
fellowships in the behavioral sciences 
(each at $1000 a year for 2 years) to be 
administered by the School of Graduate 
Studies; (ii) $30,000 for support of a 
field research training program in an- 
thropology for a period of 3 years under 
the direction of the department of an- 
thropology; (iii) $42,000 to cover re- 
leased time for research by the behavioral 
science faculty members and of the staff 
of the Institute for Social Research, to 
be administered by the School of Gradu- 
ate Studies at the rate of $14,000 annu- 
ally for 3 years; (iv) $12,750 for five 
stipends at the rate of $850 a year for 3 
years to permit research training in social 
psychology; this will be administered by 
the committee for doctoral training pro- 
gram in social psychology of which T. 
M. Newcomb is chairman. * 


®On behalf of the James Picker Foun- 
dation, the National Academy of Sci- 
ences-National Research Council has 


announced the continued availability of 
funds in support of radiological research. 
Applications are reviewed by the com- 
mittee on radiology of the Division of 
Medical Sciences. Final determination 
of awards is made by the foundation 
upon recommendation of the committee. 

The interests of the foundation are 
oriented toward, but not necessarily lim- 
ited to, the diagnostic aspects of radi- 
ology. Awards are not restricted to citi- 
zens of the United States. Applications 
for the fiscal year 1956-57 must be sub- 
mitted on or before 1 Dec. to the Divi- 
sion of Medical Sciences, National Acad- 
emy of Sciences—National Research 
Council, 2101 Constitution Ave. NW, 
Washington 25, D.C. 

Grants-in-aid are designed to encour- 
age research offering promise of im- 
provement in radiological methods of 
diagnosis or treatment of disease. 

Grants for Scholars are a transitional 
form of support, designed to bridge the 
gap between the completion of fellow- 
ship training and the period when the 
young scientist has thoroughly demon- 
strated his competence as an independ- 
ent investigator. A grant of $6000 per 
year will be made directly to the schol- 
ar’s institution as a contribution toward 
his support, or his research, or both. 
Initial grants are limited to 1 year, but 
renewal may be recommended. Applica- 
tions should be submitted by the insti- 
tution on behalf of the candidate. 

Fellowships in Radiological Research, 
available under the program of the 
Foundation, have been announced sepa- 
rately [Science 122, (16 Sept. 1955). 


In the Laboratories 


® Effective 30 Nov., the Atomic Energy 
Commission will discontinue its program 
for the processing and distribution of 
cyclotron-produced radioisotopes because 
private industry appears to be prepared 
to assume this function. The decision 
will not affect the commission’s program 
for the production and distribution of 
reactor-produced radioisotopes and elec- 
tromagnetically concentrated stable iso- 
topes. The bulk of the radioisotopes dis- 
tributed by the AEC has been produced 
in reactors. The commission will also 
continue to perform, upon payment of 
applicable charges, service irradiations 
in its cyclotrons. 

The AEC began the production, proc- 
essing, and distribution of cyclotron-pro- 
duced radioisotopes in 1949. The purpose 
of the program was to assist med- 
ical and biological research by providing 
radioisotopes that could not be produced 
in a nuclear reactor or could not be pre- 
pared from reactor-produced radioiso- 
topes to meet activity specifications. The 
more important of these radioisotopes 
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are beryllium 7, sodium 22, arsenic 73 
and 74, iron 59, zinc 65, and iodine 125. 
A total of 793 shipments of cyclotron- 
produced radioisotopes with a total ac- 
tivity of 4065 millicuries was distributed 
from June 1949 through June 1955. 


® The Nuclear Science and Engineering 
Corp. of Pittsburgh, Pa., is the first pri- 
vate American firm to produce radioiso- 
topes in cyclotrons in order to supply 
industrial and medical users. Under the 
new program the company will produce, 
on request, any isotope that can be made 
with a cyclotron; in addition, long-lived 
isotopes for which a demand exists will 
be stockpiled. At present, prices are com- 
parable to Atomic Energy Commission 
rates. A catalog of current radioisotopes 
can be obtained by writing to the firm 
at Box 10901, Pittsburgh 36, Pa. 


Consolidated Engineering Corp.'s sys- 
tems division has moved into new and 
larger quarters in Pasadena, Calif. The 
division has leased 4200 square feet of a 
new $75,000 building near the company’s 
main plant for its engineering and ad- 
ministrative operations. Formed only 18 
months ago, the division has expanded 
its engineering staff fivefold in that time. 
Following careful study of customer re- 
quirements, systems engineers assume 
full responsibility for engineering, build- 
ing, installing, and servicing automatic 
data-processing and industrial control 
systems. 


®The United Transformer Co., New 
York, has announced the start of opera- 
tions at its new UTC-Pacific Division 
plant, located at 4008 W. Jefferson 
Blvd., Los Angeles, Calif. The plant is 
equipped with modern production fa- 
cilities for the manufacture of all types 
of transformers, reactors, solenoids, vari- 
able-voltage transformers, control reac- 
tors, high-Q coils, and filters. Complete 
laboratory and test facilities have been 
provided. 


® Smith, Kline and French Laboratories 
will add a $2,487,000 wing to the firm’s 
present building in Philadelphia, Pa. 
This structure will complete the com- 
pany’s $8-million &xpansion program 
started in 1954. The new wing will be 
completed by late 1956. 


Miscellaneous 


® Behavioral Science, a new quarterly 
journal, official publication of the new 
Mental Health Research Institute at the 
University of Michigan, will begin ap- 
pearing in Jan. 1956. -It will contain 
articles on general theories of behavior 
and on empirical research specifically 
oriented toward such theories. An inter- 
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disciplinary approach to problems of be- 
havior will be stressed. Although the 
scope of the journal will include all 
aspects of behavior which can be sub- 
sumed under broadly general interdis- 
ciplinary theory, in the field of appli- 
cation special emphasis will be placed 
on contributions relating to research in 
mental health and disease. 

The editorial board will include Franz 
Alexander (psychoanalysis), Alex Bave- 
las (social psychology), David Easton 
(political science), Ralph W. Gerard 
(neurophysiology), Donald G. Marquis 
(psychology), James G. Miller (psy- 
chology and psychiatry), Jacob Mar- 
schak (economics), Anatol Rapoport 
(mathematical biology), Ralph W. Ty- 
ler (education), and Raymond W. Wag- 
goner (psychiatry). 

Subscriptions will be $6 a year. Manu- 
scripts and subscription orders may be 
sent to Dr. James G. Miller, Mental 
Health Research Institute, University of 
Michigan, Ann Arbor, Mich. 


® Medical Horizons, a television series 
on accomplishments in medical research, 
presented the first of some 26 half-hour 
programs on 12 Sept. This initial pro- 
duction of the Monday evening series, 
which is being sponsored by CIBA Phar- 
maceutical Products, Inc., of Summit, 
N.J., in cooperation with the American 
Medical Association, showed a demon- 
stration of the heart-lung “by-pass” ma- 
chine recently developed at the Mayo 
Clinic; this instrument facilitates surgery 
on the interior of the human heart. 

The program will present live tele- 
casts featuring outstanding leaders in 
clinical and experimental medicine; it 
will be telecast from major medical cen- 
ters throughout the country. The next 
six programs will emanate from the 
State University of New York College 
of Medicine of New York City; the 
Kessler Institute, West Orange, N.J.; 
the Sloan-Kettering Institute; Memorial 
Center for Cancer and Allied Diseases, 
New York; Georgetown University Hos- 
pital, Washington, D.C.; University of 
Pennsylvania School of Medicine, Phila- 
delphia, Pa.; and Johns Hopkins Hos- 
pital, Baltimore, Md. 


®A weekly series of 40 television pro- 
grams dealing with vital problems in 
the fields of medicine and community 
health will be telecast beginning this fall 
over Station WGBH-TYV, Boston, Mass., 
as a result of an educational grant made 
jointly to Harvard University and the 
Lowell Institute by the John Hancock 
Mutual Life Insurance Co. The series, 
entitled The Facts of Medicine, will 
originate in the department of preven- 
tive medicine at the Harvard Medical 
School. The first program will be pre- 
sented on 6 Oct. at 8:30 p.m. 


The selection of medical topics and 
their treatment as significant matters of 
public interest will be the responsibility 
of David D. Rutstein, head of the de- 
partment of preventive medicine. The 
purpose of the series will be to provide 
accurate, up-to-date, and useful infor- 
mation about the newer developments in 
medical research and their applications. 


"Frontier to Space, a new series of 26 
programs dealing with the fundamentals 
of rocketry and space exploration, has 
been accepted for national distribution 
by the Educational Television and Radio 
Center, Ann Arbor, Mich. The series 
was released the week of 18 Sept. and is 
available to all 14 educational television 
stations now broadcasting. 

Intended to acquaint viewers with the 
basic problems of jet propulsion and the 
capabilities and limitations of rockets in 
their present state of development, the 
series was produced by the physical sci- 
ence laboratory of the New Mexico Col- 
lege of Agriculture and Mechanical Arts. 
Two of the programs deal with the de- 
velopment and the reasons for launching 
artificial earth satellites. 

The series features discussions of rock- 
etry by an authority on upper air re- 
search, R. K. Sherburne of the physical 
science laboratory of New Mexico A. 
and M. Sherburne is narrator for all 26 
programs, which include demonstrations 
of rocket launching. 

Frontier to Space was filmed with the 
assistance of the White Sands Proving 
Ground in Fort Bliss, Tex.; the Applied 
Physics Laboratory of Johns Hopkins 
University; the Naval Research Labora- 
tory; the Upper Air Research Center of 
Sunspot, N.M.; and Holloman Air Force 
Base. Producers of the show are Paul 
Rader and Fred Lawrence and the di- 
rector is Joe Lacovic. The Educational 
Television and Radio Center later will 
offer Frontier to Space to schools, col- 
leges, and universities and other com- 
munity organizations through its ex- 
tended services program. 


8A survey of the scientific literature on 
radiation sterilization is contained in 
four Federal Government research re- 
ports recently made available to industry 
by the Office of Technical Services, U.S. 
Department of Commerce. The reports 
were prepared by Quartermaster Food 
and Container Institute for the Armed 
Forces. 

Experimental treatment of foods such 
as meat, dairy products, vegetables, and 
flour with low doses of radiation has re- 
sulted in extended storage life of the 
foods. Meat can be stored for several 
weeks after such treatment. The radia- 
tions also serve as growth inhibitors that 
eliminate or delay potato and onion 
sprouting. 
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Reports and Letters 


Simple Method for Histochemical 
Detection of Esterase Activity 


Several methods (/, 2) have already 
been proposed for tne histochemical dem- 
onstration of esterase activity. For acetyl- 
cholinesterase in the nervous system, the 
acetylthiocholine method of Koelle and 
Friedenwald (2) seems to be uie most 
histologically accurate as well as bio- 
chemically specific. Unfortunately, the 
substrate is expensive and the procedure 
is hazardous (3). 

On the other hand, the mechanism of 
enzymic hydrolysis has been studied thor- 
oughly (4). Acetylcholinesterase has been 
shown to contain an anionic site capable 
of binding the cationic portion of acetyl- 
choline and similar molecules and also 
an esterasic site upon which the enzymic 
activity is directly dependent. The theory 
involves an acctylated enzyme as inter- 
mediate. On this basis, it has been dem- 
onstrated that acetylcholinesterase cata- 
lyzes the hydrolysis of thiolacetic acid 
with liberation of acetic acid and hydro- 
gen sulfide (5). The undissociated acid 
molecules are the direct reactants. The 
rate of reaction falls off rapidly with in- 
creasing pH and in the presence of pro- 


Fig. 1. Bouquet of motor end plates in the 
rat’s tongue. Counterstained with basic 
fuchsin (x 100). Fig. 2. Motor end plate 
in rat’s tongue (x 350). Fig. 3. Super- 
ficial arborization in frog’s gastrocnemius. 
Glycerogel mount, unstained (x 117). Fig. 
4. Neurons of the dentate nucleus, cere- 
bellum of rat. Formalin fixed, unstained 
(x 100). Fig. 5. Two cells from the den- 
tate nucleus (x 350). 
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stigmine. This reaction could be the basis 
of a histochemical test for esterase, the 
evolved H,S to be trapped in situ by 
either lead nitrate or acetate, thus form- 
ing a precipitate in areas of enzymic ac- 
tivity. 

The tongue and central nervous system 
of the rat and also the gastrocnemius mus- 
cle of the frog were the objects of inves- 
tigation. Portions of tissue 2 to 3 mm 
thick were either frozen immediately or 
prefixed overnight in 4-percent neutral, 
isotonic formaldehyde at 4°C, before 
freezing. Sections of 10 to 20u were 
mounted from saline onto clean glass 
slides precoated with 1-percent egg albu- 
men in distilled water. They were dried 
rapidly with an electric fan or slowly by 
vacuum desiccation over CaCl, at 4°C, 
so that they became solidly attached to 
the glass slide and also that autolysis 
could be prevented. 

The incubation medium was prepared 
extemporaneously by dissolving  thiol- 
acetic acid (0.12M) and lead nitrate 
(0.001M) in 83 ml of Na,HPO, (0.1M) 
and adding 17 ml of Mcllvaine phos- 
phate-citrate buffer at pH 6.2. 

The dried sections were placed in the 
incubation bath for periods of 30 to 60 
minutes at room temperature. They were 
then washed for 5 minutes in slow-run- 
ning water at 4°C. The rat tongue was 
counterstained 8 to 10 minutes in 0.02- 
percent basic fuchsin, then dehydrated 
rapidly in one bath of 95-percent alcohol 
and three baths of 100-percent alcohol. 
When counterstain was not used, the sec- 
tions were passed through 80-percent 
alcohol and then through 95- and 100- 
percent alcohol. All sections were then 
cleared in three baths of xylene and 
permanently set in Permount (Fisher). 
Some were mounted in glycerogel from 
water. Other counterstains such as safra- 
nin were tried; they must be avoided be- 
cause they destroy the integrity of the 
lead sulfide image or its support. 

The results have been constant with 
each type of tissue utilized. Photomicro- 
graphs have been taken at different mag- 
nifications to illustrate various features. 
In the rat tongue at low power (Fig. 1), 
the reliability of the procedure is demon- 
strated on a group of adjacent motor 
end plates. The reticular appearance of 
the individual plate and its clear central 
channel reported by Couteaux after stain- 
ing with Janus Green B (6) have been 


reproduced by this histochemical proce- 
dure (Fig. 2). The superficial arboriza- 
tion of the frog muscle has been well 
demonstrated also (Fig. 3). 

In the formalin-fixed central nervous 
system of the rat, the precipitate occurred 
regularly along certain fiber tracts but 
especially over the neurons. These were 
grouped into four categories in relation to 
intensity: (i) least intense, the pyramidal 
cells of the cerebral cortex; (ii) the Pur- 
kinje cells of the cerebellum; (iii) the 
motor neurons of the spinal cord; and, 
most intensely reactive, (iv) the dentate 
nucleus of the cerebellum (Figs. 4, 5), 
the red nucleus, the motor nucleus of the 
fifth nerve and the diffuse nucleus of the 
pons. In individual cells, the precipitate 
occurred over the cytoplasm and along 
the proximal processes (Figs. 4, 5). The 
nucleus was always negative. Often a 
perinuclear localization of the precipi- 
tate was observed (Fig. 5). 

Formalin fixation, as applied, did not 
seem to decrease the intensity of the re- 
action in the rat tongue, but it produced 
granulation and changes in the morphol- 
ogy of the motor end plate, as compared 
with the unfixed specimens. No image 
was obtained in frog muscle after fixa- 
tion; only a diffuse, generalized precipi- 
tate was obtained. 

Preincubation in prostigmine bromide 
(10-6M) and also in tetraethylpyrophos- 
phate at (10-7M) have inhibited com- 
pletely the activity of the motor end plate 
in the rat tongue, while a nonspecific es- 
terase active site in the surface epithelium 
was still present after 15 minutes in either 
one of these inhibitor solutions. 

It is proposed that this precise, con- 
stant, simple, and inexpensive procedure 
can be utilized, along with specific in- 
hibitor control, for histological investi- 
gations and also for physiological, phar- 
macological, and pathological studies in- 
volving cholinesterase (7). 

Marc Crevier 
Leonarp F, BELANGER 
Department of Histology and 
Embryology, University of Ottawa, 
Ottawa, Canada 
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Lysine and Cariogenicity of 
Two Experimental Rat Diets 


Smooth surface dental caries in white 
rats resulted from a diet containing heat- 
processed cereal foods (/) and also from 
diets containing commercial roller- and 
spray-process skim-milk powders (2). An 
additional “dry autoclaving” of both 
roller-dry and spray-dry skim-milk pow- 
ders augmented their cariogenic property 
(2, 3). The more severe the heat treat- 
ment during preparation of skim-milk 
powders, the greater the apparent cario- 
genic effect in rats’ diets (4). 

In these previous experiments, growth 
failure resulted from feeding both diet 
586 (1) and diet 636 (2), but growth 
was greatly improved by a lysine supple- 
ment. A deficiency of lysine in diet 586 
was due to its cereal content as well as 
to an additional heat treatment of the 
cereal foods (5). Lysine was inadequate 
in diet 636, because of the dry autoclav- 
ing of the milk powder (6). The effect 
of lysine on the cariogenic potential of 
these diets thus became a matter of great 
interest, and this report presents current 
results from this continuing experimenta- 
tion (7). 

The general plan of this kind of caries 
study, as well as the preparation of the 
diets, is described elsewhere (/-3). The 
rats were of Holtzman and Sprague- 
Dawley strains from the National Insti- 
tutes of Health. The dental caries was 
essentially all the smooth surface type, 
although considerable occlusal fissure 
caries, along with smooth surface caries, 
has been observed by other investigators 
who have fed diet 636 (8). Mixed thor- 
oughly into the dry ration, lysine was the 
only variable in the test versus control 
diets. Weanling-age litter-mate rats dis- 
tributed equally according to sex were 
compared on control and test diets for 
either 60 or 90 days. In most of these 
studies, food allotments of pairs (in one 
instance tetrads) of control and test rats 
were equalized. The pertinent data are 
presented in Table 1. 

In the first of these studies (diet 586, 
Table 1) a supplement of 2.5-percent 
pL-lysine accounted for a significant re- 
duction in both incidence and severity of 
caries. Following these initial studies 
major interest centered’on diets contain- 
ing skim-milk powders (3, #) including 
diet 636, which was lysine deficient. 
These results have proved especially in- 
teresting because a notable reduction in 
caries occurred on the addition of t-lysine 
to diet 636., This reduction was consistent 
in 10 comparisons of diet 636 fed with 
and without L-lysine supplement (Table 
1). On the average, L-lysine reduced 
caries approximately 59 percent in inci- 
dence, 78 percent in number of carious 
teeth, and 83 percent in severity score. 

To throw further light on the possible 
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specificity of L-lysine as an anticaries 
agent in diet 636, L-arginine monohydro- 
chloride (0.5 percent) and t-histidine 
monohydrochloride (1.0 percent) were 
added independently to diet 636. Some 
loss of these two basic amino acids oc- 
curred when skim-milk powder had been 
dry autoclaved (9). However, no inhibi- 
tion of caries resulted from these two 
supplements. Additional experimentation 
also compared t-lysine monohydrochlo- 
ride with p-lysine monohydrochloride, 
L-ornithine monohydrochloride, and ca- 
daverine dihydrochloride, which were 
added independently at a level of 0.25 
percent to diet 636. This study evaluated 
compounds similar to L-lysine in compo- 
sition and structure, for speculation on 
this entire problem had considered the 
possibility that free L-lysine, per se, might 
have an anticaries effect independent of 
its nutritional requirement. Related com- 
pounds, therefore, might have a similar 
anticaries property. Whereas L-lysine was 
highly inhibitory of caries, p-lysine had 
no effect on caries and, as was expected, 
did not promote growth. Neither did 
ornithine nor cadaverine inhibit the caries 
produced by diet 636. 

In view of the striking reduction in the 
cariogenicity of diet 636 by .-lysine and 
of diet 586 by p1-lysine, similar studies 
with diet 635 were undertaken. Although 
this latter diet contains unautoclaved milk 
powder and is not deficient in lysine, 
insofar as may be indicated by its ability 
to support growth, it nevertheless has 
proved to be distinctly cariogenic (2, 3). 


Thus far the addition of L-lysine to diet 
635 at levels of 2.00 and 2.50 percent has 
given somewhat variable results. The 
data indicate strongly that L-lysine does 
not significantly inhibit the smooth sur- 
face caries produced by this diet, which 
may possibly be reconciled by the fact 
that it is adequate in lysine. This result 
does not support the idea that free 
L-lysine, per se, has anticaries properties, 
but it does suggest that the cariostatic 
effect of 1-lysine is somehow dependent 
on its dietary deficiency, at least as pro- 
duced during heat processing of a skim- 
milk powder. 

Although the cariogenic potential of a 
diet containing dry autoclaved skim-milk 
powder was greatly inhibited by as little 
as 0.25-percent L-lysine, this does not 
justify the conclusion that a lysine defi- 
ciency alone causes the cariogenicity of 
this diet. A combination of the complex 
changes identified with heat processing 
of milk powders may be involved. On 
the other hand, it is of interest to note a 
recent report in which degenerative 
changes in incisor dentine, alveolar bone, 
and the mandibular condyle of rats are 
attributed to a dietary deficiency of lysine 
‘19). Additional studies are required to 
determine whether the lysine deficiency 
of diet 636 has a similar adverse effect 
on rats’ dental structures and whether the 
defects are related to the caries. In con- 
trol and 1-lysine-supplemented pairs of 
rats, in which food allotments were equal- 
ized, caries reduction was not related to 
the growth-promoting effect of L-lysine. 


Table 1. Effect of a lysine supplement on the smooth surface rat caries produced by diets 


586 and 636 
1 Daily Carious Carious 
added* gain rats teeth — 
(%) (7. (g) (%) per rat 
Diet 586 
0.00 45 0.3 62.2 1.7 5.0 
2.503 59 0.5% 1 0.5 0.8 
Diet 636 

0.00 37 1.0¢ 89.2 3.5 8.4 
2.50 37 1.2% 51.4 1.3 2.0 
0.00 40 0.7% 60.0 1.3 2.1 
2.00 38 1.0% 7.9 0.1 0.2 
2.00 39 1.8 23.1 0.4 0.6 
0.00 38 0.6 92.1 64 21.3 
2.00 37 iS 78.4 1.5 4.1 
0.00 16 0.5% 87.5 44 11.6 
2.00 19 0.7% 42.1 0.6 0.8 
0.00 38 0.6% 94.7 4.6 10.5 
1.50 34 1.0% 32.4 0.9 1.5 
0.00 34 0.9% 82.4 3.3 6.9 
0.25 36 1.1% 61.1 1.6 2.7 
0.00 43 0.3% 83.7 2.6 5.4 
0.25 43 0.4% 20.9 0.5 0.8 
0.50 44 0.5% 20.5 0.4 0.6 
2.50 44 0.5t 9.1 0.2 0.3 


* Fed as the monohydrochloride. ¢ pt-lysine monohydrochloride. t Food allotment of paired control and 


test rats was equalized. 
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The inactivity of arginine and histidine 
strongly suggests that a deficiency in 
lysine is at least one basic cause of the 
caries potentiality of diet 636. The speci- 
ficity of L-lysine as a compound having 
caries-inhibitory effects in diet 636 is also 
supported by the evidence that p-lysine 
in particular, as well as ornithine and 
cadaverine, failed to reduce the caries 
produced by this diet. 

Continuing studies will attempt to re- 
solve some of the questions raised by 
these latest results and particularly to 
clarify the possible role played by 
t-lysine. The properties of these cario- 
genic experimental diets permit some- 
what new approaches to the resolution 
of the possible relationship of dietary fac- 
tors to the etiology of dental caries. 

F. J. 
J. E. Fotx* 
National Institute of Dental Resarch, 
National Institutes of Health, 
Bethesda, Maryland 
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Interaction between Oxygen and 
Oxygen-Carryng Proteins 


In a recent article I. M. and T. A. 
Klotz (/) state that they have elucidated 
the nature of the electronic changes re- 
sponsible for color and the oxygen-carry- 
ing ability of certain metal-proteins. 
Inspection of the observations and de- 
ductions of these authors leads to a some- 
what different impression. 

The article (/) starts with a summary 
of earlier studies of hemocyanin, a cop- 
per-containing protein that carries oxy- 
gen. Although the general inference is 
drawn that the protein contains cuprous 
copper, it is correctly stated that the 
evidence from magnetic and spectropho- 
tometric data, as well as from the experi- 
ments of the authors on the oxidation- 
reduction potentials of the protein, is 
inconclusive. Some chemical evidence is 
then discussed. The experiments were 
carried out by the authors in the follow- 
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ing fashion. Hemocyanin and oxyhemo- 
cyanin were separately prepared, and the 
copper content of the proteins was esti- 
mated by means of diquinolyl, a reagent 
for cuprous copper. A separate experi- 
ment was made so that the total copper 
content of the protein was known. Then, 
the authors continue, the difference be- 
tween total copper content and copper 
content determined by diquinolyl gives 
the content of cupric copper. 

Two points deserve consideration here. 
First, the reaction with diquinolyl is not 
instantaneous, on the authors’ evidence, 
and no proof that the reaction goes to 
completion is given. It is less likely to go 
to completion with oxyhemocyanin than 
with hemocyanin, for the copper is 
bound with much greater affinity in the 
oxyhemocyanin. Diquinolyl can act only 
as a competing ligand for cuprous cop- 
per against the protein and oxygen, as- 
suming, as the authors do, that there is 
a direct oxygen-copper bond, and _ it 
seems more reasonable to assume that 
the reagent fails to extract all the cop- 
pen than to assume that all it fails to 
extract is cupric ions. Klotz and Klotz 
do not test for cupric ions. If their as- 
sumptions are allowed, however, the con- 
clusion is reached that half of the copper 
is as cupric and half as cuprous in the 
oxyhemocyanin. (In passing it should be 
observed that the figure of a half is de- 
rived from a comparison of the cuprous 
content of hemocyanin and of oxyhemo- 
cyanin, but the latter is only 39 percent 
of the total copper in the protein.) 
Surely, on removal of the cuprous copper 
from the oxygenated protein, the oxygen 
must be released, especially if the stabil- 
ity of the oxygen complex depends on 
the structures given. But the uptake of 
oxygen is reversible in the protein, and 
release of oxygen should lead to the 
“cupric” ions of oxyhemocyanin revert- 
ing to cuprous. Klotz and Klotz do not 
observe this. Does their procedure irre- 
versibly oxidize the cuprous ion? 

Turning next to hemerythrin, the au- 
thors present an identical argument. This 
protein is iron-containing, and the esti- 
mation of the ferrous and ferric content 
is made by use of phenanthroline, which 
gives a color with ferrous ions. No color 
developed in the reaction between the re- 
agent and oxyhemerythrin; therefore, 
state Klotz and Klotz, all the iron is in 
the ferric state. The more likely conclu- 
sion is that the phenanthroline extracted 
no ferrous iron from the protein. The 
authors do not test for ferric ions. In 
hemerythrin itself about two-thirds of the 
iron was found to be ferrous by this 
phenanthroline “test.” 

If it is allowed that Klotz and Klotz 
have established a case for mixed valence 
states in the oxygen-containing proteins, 
then some of the structures proposed by 


them can be considered. At this point, 
however, the authors confuse two models. 
One is of the type discussed by McCon- 
nell and Davidson (2) in the mixed val- 
ency complexes, such as Cu(II) -Cl-- 
Cu(1) in solutions of which both cuprous 
and cupric ions could be detected, and 
the other is the no-bond complexes in 
which also charge-transfer forces play a 
part, for example, Cu(I) -O,-Cu(I). 
Contribution to the stability of the latter 
type of complex is made by the structure 
Cu(II) -O,-- Cu(1), but cupric ions are 
not detectable by chemical tests. These 
charge-transfer structures for oxygen-car- 
rying proteins are contained in Pauling’s 
and Mulliken’s descriptions of double 
bonding in the transition metal complexes 
with unsaturated ligands and have been 
discussed with regard to hemocyanin (3). 
The evidence cited by Klotz and Klotz 
does not elucidate these matters. 

Finally, turning to the absorption spec- 
tra of the oxygen-carrying proteins, the 
following observations are worth note. 
Ferrous and cuprous ions form complexes 
with aromatic diimines, which have very 
similar absorption spectra. The charac- 
teristics of these spectra have been ex- 
plained on the assumption that the exci- 
tation involves the partial transfer of 
electrons from the cation to the ligand 
(4). Very similar absorption bands are 
found in certain cobaltous complexes. All 
three cations in other complexes appear 
to be able to carry oxygen, but the fer- 
rous and cobaltous complexes do so only 
if, on the uptake of oxygen, there is a 
change in paramagnetic moment. Simul- 
taneously with the change in paramag- 
netic moment, there is a large change in 
the absorption spectra of the complexes. 
This change in absorption is so like that 
described by Klotz and Klotz in hemery- 
thrin on oxygen uptake that it is tempting 
to conclude that hemerythrin is a ferrous 
protein and paramagnetic but that it be- 
comes diamagnetic on uptake of oxygen. 
It is also a mistake, on the evidence avail- 
able, to assume that the absorption spec- 
trum of oxyhemocyanin is not that of a 
cuprous protein (/) and (3). Many 
cuprous complexes do absorb strongly in 
the near ultraviolet, and many others 
have absorption bands in the visible. The 
final word on the electronic states of the 
oxygen-carrying proteins has not been 
said. 

J. P. WituiaMs 

Inorganic Chemistry Laboratory, 
Merton College, Oxford, England 
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The heart of R. J. P. Williams’ criti- 
cisms of our paper is based on an incor- 
rect reading of our actual experimental 
procedure in carrying out chemical tests 
for the valence state of copper in hemo- 
cyanin and of iron in hemerythrin. 

Let us consider (oxy ) hemocyanin first. 
The actual procedure consists of adding 
a solution of biquinoline in glacial acetic 
acid, the acid serving as an agent for the 
release of protein-bound copper, to a 
small portion of oxyhemocyanin. A pink 
color develops instantly, although there 
are small changes over a period of a few 
minutes. The intensity of light absorption 
is measured. Thereafter a reducing agent, 
hydroxylamine or ascorbic acid, is added 
to the same test tube. The intensity of 
the pink color increases immediately, 
and a second absorption measurement is 
made. If, as Williams claims, the first 
reading is low because not all of the cop- 
per has been released from the protein, 
why is the reading increased approxi- 
mately twofold when a minute amount 
of hydroxylamine is added? From this 
experiment alone it seems difficult to be- 
lieve that the biquinoline fails to com- 
plex all the cuprous ion present. Further- 
more, as a letter of inquiry would have 
established, we used higher biquinoline 
concentrations also and obtained the 
same answers. Finally, as an examination 
of the literature would have shown, the 
copper of hemocyanin becomes dialyz- 
ablv free in acid solution. 

Turning to hemerythrin, essentially the 
same answer applies. In this case we 
added a solution of o-phenanthroline in 
dilute sulfuric acid to a small portion of 
oxyhemerythrin. Essentially no color de- 
veloped (if a small amount of fluoride 
ion was added to complex ferric ion, no 
color at all appeared). Thereafter hy- 
droxylamine (a reducing agent) was add- 
ed to the same test tube. A deep orange 
color developed immediately, although it 
changed more slowly toward its asymp- 
totic final reading. If, as Williams claims, 
the first reading is low because not all the 
iron is released from the protein, why is 
the reading increased to full value when 
a minute amount of hydroxylamine is 
added? From this experiment alone it 
seems difficult to believe that the phen- 
anthroline fails to complex any ferrous 
ion present. Furthermore, as an addi- 
tional test of complete removal of iron 
from the protein, we carried out a num- 
ber of experiments at different acidities 
and found no effect over an appreciable 
oH range. Finally, as an examination of 
the literature would have shown, the iron 
of hemerythrin becomes dialyzably free 
in dilute acid solutions. 

There are also certain.secondary points 
raised by Williams’ communication. With 
regard to the state of the released oxygen 
in hemocyanin, there is no reason for his 
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stating categorically that in strong acid 
molecular oxygen goes off. As was clearly 
implied in our paper, it might be re- 
leased as a hydroperoxide ion, O,-, or as 
HO,. Some experiments in this direction 
would be more in order, and we have 
carried them out. With regard to the frac- 
tion of Cu(I) in oxyhemocyanin, the ap- 
propriate figures to take from Table 1 of 
our paper, for reasons listed there, are 
2.9 x and 6.5 x 10-+M, which lead 
to a fraction of 45 percent, instead of the 
39 percent cited by Williams. Within the 
precision of the analyses, 45 percent 
seems sufficiently close to justify the “ap- 
proximately one-half” that we stated. 

The statement that we are confusing 
two models in connection with our Fig. 
3 is unwarranted. We have proposed as 
an analogy only the mixed valency com- 
plexes Cu(II) *Cl-* Cu(I). The inser- 
tion of charge-transfer forces is Wil- 
liams’ contribution. 

Finally, the analogy between the fer- 
rous (or cuprous) complexes with aro- 
matic diimines and hemerythrin (or 
hemocyanin) may or may not be useful. 
If one starts from the premise, as Wil- 
liams has, that these proteins contain*no- 
bond complexes, then it becomes desir- 
able to point to excited states involving 
charge-transfer complexes. However, in 
the light of our chemical data, it is diffi- 
cult to see how one can maintain such a 
premise. In any event, any model of 
these oxygen-carrying proteins must ac- 
count for the mixture of valence states 
of the metal ions released from the oxy- 
genated or nonoxygenated form, Our 
model does so; the no-bond model does 
not. 

I. M. Krorz 
T. A. Kiorz 
Northwestern University, 
Evanston, Illinois 
1 August 1955 


Effect of Insulinase-Inhibitor on 
Hypoglycemic Action of Insulin 


Utilizing the release of iodine-131 
from I*%1-labeled insulin as an index of 
insulin degradation, it has been demon- 
strated that exogenous insulin is de- 
stroyed by the intact animal (/), just as 
it is by homogenates, extracts, and slices 
of liver and other tissues (2-4). This de- 
struction appears to be due to the action 
of an enzyme system, insulinase, that is 
relatively specific in catalyzing the hy- 
drolysis of insulin (5). The subcutaneous 
or intraperitoneal injectiqn of a nonpro- 
tein liver fraction that inhibits the in vitro 
inactivation of insulin by homogenates 
(6) and slices (3) of liver is effective 
also in inhibiting the degradation of I'*!- 


Table 1. Effect of liver insulinase-inhi- 
bitor on fasting blood glucose concentra- 
tion (expressed as mean + standard error) 


After 1 hr 


Before 
Injection (mg/100 (mg/100 
ml) ml) 
Saline 81.7+2.1 78.7+1.8 
Inhibitor 77441.2 


76.2 + 2.2 


labeled insulin by the intact animal (7). 
The active component of the liver frac- 
tion is tentatively referred to as “insulin- 
ase-inhibitor.” 

In order to establish that the inhibition 
of insulin degradation in vitro is associ- 
ated with an increase in the biological 
activity of insulin, the effect of a crude 
preparation of liver insulinase-inhibitor 
on the hypoglycemic action of exogenous 
insulin was determined in rats and rab- 
bits (8). 

The crude insulinase-inhibitor was pre- 
pared as follows: 100 g of fresh beef 
liver was homogenized with 1000 ml of 
water, and the pH was adjusted to 4.8 
with hydrochloric acid. The homogenate 
was boiled for 10 minutes and was fil- 
tered, and the filtrate was dried by lyo- 
philization. The lyophilized product was 
extracted with 20 vol of glacial acetic 
acid, and the acetic acid filtrate was pre- 
cipitated with 3 vol of cold acetone. The 
precipitate was washed with acetone and 
dried with ethyl ether. The dried pre- 
cipitate was dissolved in water and ad- 
justed to pH 7.0. This preparation in- 
hibited the action of insulinase in vitro 
and in vivo, as measured by the inhibition 
of the release of I**! from labeled insulin. 

Four groups of 12 male rats of the Car- 
worth strain were used after an overnight 
fast. The rats weighed from 200 to 275 g. 
Blood samples were taken from the cut 
tail, and the concentration of glucose was 
determined by the Nelson procedure (9). 
After a preliminary blood sample had 
been taken, two groups of rats were given 
a subcutaneous injection of 6 ml of a 10- 
percent solution of the liver preparation 
per 100 g of body weight, and the other 
two groups were given a similar volume 
of saline. One hour after the subcutaneous 
injections, a second blood sample was 
taken. Then one control group and one 
experimental group of animals were 
given an intraperitoneal injection of 0.5 
unit of insulin per kilogram of body 
weight, and the other control and experi- 
mental groups were given 1.0 unit of in- 
sulin per kilogram of body weight. There- 
after, blood samples were taken at hourly 
intervals for 4 hours. 

The subcutaneous injection of the liver 
insulinase-inhibitor preparation produced 
no significant change in the concentra- 


tion of the blood glucose (Table 1). 


559 


3 
& 
— 
AL 
4 
| 
ay 


However, the hypoglycemic action of the 
insulin injected 1 hour after the liver 
preparation was markedly increased. This 
statistically significant (P < 0.001 at 2, 3, 
and 4 hours after 0.5 unit/kg of body 
weight and P< 0.05 at 3 hours and 
P < 0.01 at 4 hours after 1.0 unit/kg of 
body weight) effect is illustrated in Fig. 
1, where the blood glucose concentration 
is expressed as a percentage of the prein- 
jection level. 

Whereas the insulinase-inhibitor prepa- 
ration was nontoxic for rats even at a 
dosage of 10 g/kg of body weight, it was 
toxic in rabbits at dosage levels as low 
as 1 g/kg of body weight. Occasional 
rabbits survived the subcutaneous injec- 
tion of 1 or 2 g of the preparation per 
kilogram long enough to permit the de- 
termination of the hypoglycemic response 
to the intravenous injection of 0.1 unit /kg 
of body weight. Figure 2 illustrates the 
hypoglycemic response of a rabbit that 
lived about 18 hours after the subcu- 
taneous injection of a solution containing 
2 g of the preparation per kilogram of 
body weight. 

In this experiment, the hypoglycemic 
response to the intravenous injection of 
insulin was tested in two rabbits. After 
a preliminary test in which both rabbits 
gave essentially the same response, one 
animal was given a subcutaneous injec- 
tion of saline and the other an injection 
of the liver extract. One hour later, the 
hypoglycemic response to the intravenous 
injection of insulin was determined 
again. It is apparent that the injection 
of the insulinase-inhibitor preparation 1 
hour before the insulin resulted in a 
marked increase in the biological effec- 
tiveness of the insulin. Similar results 
have been obtained with other rabbits 
that survived the injection of the liver 
preparation. 

The data reported here reveal that a 
liver insulinase-inhibitor preparation that 
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Fig. 1. Effect of insulinase-inhibitor on 
hypoglycemic action of insulin in rats. 
Response expressed as percentage of the 
blood sugar concentration immediately 
before the intraperitoneal injection of 
insulin. 
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Fig. 2. Effect of insulinase-inhibitor on 
hypoglycemic action of insulin in rabbits. 
Two rabbits were given an intravenous 
injection of insulin at zero time. A second 
injection of insulin was given 1 hour after 
the subcutaneous injection of either saline 
or liver preparation. Response expressed 
as percentage of the blood sugar concen- 
tration immediately before each intraven- 
ous injection of insulin. 


effectively inhibits the destruction of in- 
sulin in vitro and in vivo is effective also 
in increasing the biological activity of in- 
sulin in rats and rabbits. 

I. AktHUR Mirsky 
Giapys 
Department of Clinical Science, School 
of Medicine, University of Pittsburgh, 
Pittsburgh, Pennsylvania 
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Prenatal Ingestion of Fluorides and 
Their Transfer to the Fetus 


McKay and Black have pointed out 
that factors influencing the integrity and 
structure of tooth enamel are effective 
only during the calcification period (/). 
It is logical then to assume that any bene- 
ficial effects from fluorides would be de- 
rived only while the teeth are in develop- 
mental stages when the matrix is being 
formed and the enamel is undergoing 
calcification or maturation. 

On this premise, a long-range study 
was instituted in 1948 to determine the 
value of fluorides in preventing caries. 
The fluorides are given to the expectant 
mother during pregnancy and are also 
administered to the child until perma- 


nent tooth calcification has occurred (2). 
A final report of this work will not be 
made until the teeth of the offspring can 
be evaluated for their resistance to de- 
cay. This paper, a phase of the study, pre- 
sents the results of an investigation to 
determine the relationship between ma- 
ternal ingestion of fluorides, placental 
storage, transplacental passage, and fetal 
cord blood levels. 

Past studies have mentioned the trans- 
fer of fluorides from mother to fetus (3) 
and have shown a positive correlation be- 
tween fluoride supplementation and the 
fluoride content of the placenta (4). 
However, there is no report in the litera- 
ture of an attempt to correlate the fluo- 
ride concentration of fetal blood and pla- 
cental tissue in a study using fluoride 
tablets during the pregnancy. 

Four groups of patients were used: (i) 
patients given one tablet of calcium fluo- 
ride (each 2 mg) (5) or sodium fluoride 
(each, 2.2 mg) per day. Treatment was 
initiated at various stages of pregnancy; 
(ii) controls, from the same locale, who 
had no known supplemental fluorides; 
(iii) individuals who drank artificially 
fluoridated water throughout their preg- 
nancy; and (iv) controls from a nearby 
area that did not have a fluoridated water 
supply. 

Sections of approximately 25 g of tis- 
sue were taken from the periphery of the 
placenta, and about 25 to 50 ml of blood 
was expressed from the umbilical cord 
after it had been severed. The fluorides 
were then separated by the Willard-Win- 
ter distillation (6) process and their con- 
centration was determined by the Wil- 
liam’s titration method as modified by 
Smith and Gardner (7). Every possible 
precaution was taken to rule out any 
laboratory error. A constant and a per- 
centage correction factor, as well as the 
standard deviation of 2.4 percent of the 
technique, were considered before the re- 
sults given in Table 1 were reached. 

The average fetal blood fluoride con- 
centration in the tablet study group was 
41 pg/100 ml; in the control, 17 ug /100 
ml. The average placental fluoride con- 
centration in the tablet study group was 
111 wg/100 g; in the control, 101 pg/ 
100 g. 

In the fluoridated water supply study 
group, the average cord blood concentra- 
tion was 38 wg /100 ml; in the control, 
22 wg/100 ml. The average placental 
concentration was 85 ug/100 g in the 
study cases; 68 ng /100 g in the control. 

In both study groups the average cord 
blood fluoride concentration was higher 
than it was in the respective controls. The 
concentration in the group that took fluo- 
rides by tablet was 250 percent higher 
than it was in the control; in the group 
that took fluoridated water, the concen- 
tration was 175 percent higher. Twenty 
percent of the tablet study group had a 
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Table 1. Fluoride concentration in cord 


blood and placenta 


Average 
fluoride 
concen. 
— No. of 
cases Cord Pla- 
blood _centa 
(ug/100 (ug/100 
ml) g) 
Fluorides 
by tablet 20 41 111 
Control 146 17 101 
Fluorides 
from water 6 38 85 


Control 9 22 67 


fluoride concentration above 50 ug /100 
ml, whereas only 3 percent of the control 
group had a concentration above this 
level. 

This marked difference between the 
fluoride concentrations of the control and 
the study groups was not shown in the 
placentas. However, it is important to 
note that in neither study group was there 
any placental concentration of less than 
25 ug /100 ml. But in the tablet control 
group, 7.5 percent contained less than 
this concentration, and in the fluoridated- 
water control, 11 percent contained less. 

The large difference in the placental 
fluoride concentration in the two control 
groups may be explained by considering 
the amount of fluorides ingested in the 
normal diet in the two localities. 

The role of the placenta in fluoride 
metabolism remains obscure. Two pla- 
centas, one from the tablet control group 
and one from the tablet study group, were 
selected at random and analyzed com- 
pletely by sections for their fluoride con- 
tent. The results are represented dia- 
grammatically in Fig. 1. In both cases the 
fluorides were more concentrated in the 


Fig. 1. Fluoride content of placenta: left, 
tablet study (average, 419 ue of fluorine 
per 100 g of tissue) ; right, tablet control 
(average, 141 ug of fluorine per 100 g). 


periphery of the placentas. The reason 
for this distribution is not apparent at 
this time but two possible reasons can be 
offered. (i) Since the calcium content of 
the placenta is relatively high at the 
periphery (8), the distribution may be 
merely a chemical manifestation. (ii 
The placenta may serve as both a store- 
house and a regulator of the fluorides. In 
an attempt to prevent too much fluoride 
from entering the fetal blood stream at 
one time, the placenta pushes it away 
from the area of most active maternal- 
fetal exchange. In the periphery, the 
fluorides are stored and released as 
needed. Scant proof of this hypothesis 
may be found in the observation that the 
difference in the placental fluoride con- 
centration between the study and control 
groups was not marked in either locality. 
The results of this study indicate that 
the fetal blood level can be increased by 
supplementation either in tablets or in 
water; however, the importance of this is 
difficult to assess at the present time be- 
cause there is no known normal or opti- 
mum concentration. Besides an increased 
fluoride concentration in both the cord 
blood and the placental tissue of the study 
cases, no other correlation was demon- 
strated. 
REUBEN FELTMAN 
Grorce Koser 
Passaic General Hospital, 


Passaic, New Jersey 
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To Calculate Days between 
Two Dates 


G. J. Cox [Science 121, 779 (1955)] 
has presented a section of a counting 
house calendar for estimating intervals in 
days. A useful table for this purpose is 


found in The World Almanac and Book 
of Facts, which is published annually by 
the New York World-Telegram and Sun, 
a reference within easy reach of most 
laboratory workers. The table “Days be- 
tween two dates” appears on page 412 of 
the 1955 edition. The arithmetic of the 
table is obvious. 

Eric CHRISTENSEN 
Medford, New York 


7 June 1955 


The reference to the development of a 
calendar of “days elapsed” and “days re- 
maining” by G. J. Cox is of more than 
passing interest. Such information is de- 
sired quickly in many fields of work. In 
our work we are constantly involved in 
a variety of problems that are simplified 
by the use of such a calendar. 

However it is strange that so many 
scientists, engineers, and others are un- 
aware of the simplest calendar of all— 
the Julian Day calendar—which enables 
Cox’s example to be done by mental 
arithmetic, subtracting one number from 
another. For example, the Julian Day 
number is represented by seven figures 
and 1 Jan. 1951 is J.D. 2433647. How- 
ever, usually only the last three or four 
figures are necessary. 


30 Jan. 1955 = J.D. --- 5138 
28 Dec. 1951 = J.D. - - - 4009 


Age in days 1129 


There is no need to worry about leap 
year. We use a standard 100-year table 
showing the Julian Day number for the 
first day of each month from 1900 to 
2000. One of the most widely distributed 
is the AAVSO Julian Day calendar, 
which has been produced for many years 
by the American Association of Variable 
Star Observers. The AAVSO J.D. cal- 
endar for 1955 was printed by the United 
Scientific Co., for the AAVSO and dis- 
tributed by both organizations. The 
American Ephemeris also includes a sum- 
mary J.D. calendar covering the period 
A.D. 0 to a.v. 2019 for use where longer 
periods of time are required. The J.D. 
calendar deserves a more widespread 
use, for it eliminates a lot of mental and 
physical effort, and answers all of Cox’s 
problems. 

R. Newton Mayatt 
Planning @ Research Associates, 
Boston, Massachusetts 


16 June 1955 


“Science carries us into zones of speculation, where there is no habitable city for the mind 


of man.—Rosert Louis STEVENSON. 
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Thomas Bradwardine His Tractatus de 
Proportionibus. Its significance for the 
development of mathematical physics. 
H. Lamar Crosby, Jr., Ed. and Trans. 
Univ. of Wisconsin Press, Madison, 
1955. xi+ 203 pp. $3.50. 


The study of the history of science 
slowly is coming to be a recognized dis- 
cipline in university instruction. There 
are at least three American institutions, 
Cornell, Harvard, and Wisconsin, that 
grant the doctorate in this field; and at 
the last named there has been an empha- 
sis on research in the history of medieval 
science. The present work is another 
welcome product of the active group 
that has been working at the University 
of Wisconsin under the able leadership 
of Marshall Clagett. 

Traditionally the origins of modern 
dynamics have been found in the work 
of Galileo, although it now is half a 
century since Pierre Duhem argued 
persuasively that the source should be 
pushed back two and a half centuries to 
the Buridan school at Paris. H. L. Crosby 
here proposes a backward shift of a few 
more years to the activities of Merton 
College at Oxford, and more especially 
to 1328, the date of Bradwardine’s De 
proportionibus. 

The reputation of Bradwardine, “Doc- 
tor Profundus,” never has needed apol- 
ogists. He was elected Archbishop of 
Canterbury about a month before he 
died of the Black Death in 1349; and 
Chaucer's Nun’s Priest mentions him in 
the same breath with Boethius and St. 
Augustine. Histories of mathematics cite 
with respect Bradwardine’s contributions 
to the study of star-polygons, continua, 
and proportions. Only quite recently, 
however, has the significance of De pro- 
portionibus for the history of physics 
been appreciated, for the language of 
the original Latin has been difficult and 
obscure to readers brought up on mod- 
ern tongues and mathematical symbol- 
ism. Now the treatise is available in a 
handy form with Latin and English on 
alternate pages, together with notes and 
index and an excellent introduction of 
more than 50 pages. The book is photo- 
graphically reproduced from typescript, 
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but it is done with exceptional neatness 
and clarity. 

The De proportionibus is perhaps the 
earliest treatise to propose a general law 
of physics the expression of which called 
for transcendental functions rather than 
simple direct or inverse variation. Aris- 
totle had assumed that velocity of mo- 
tion V’ is determined by a proportional- 
ity between motive force F and resistance 
R; but the older use of the word pro- 
portion (or analogia) was so general as 
to make it practically equivalent to the 
modern function concept. Natural phil- 
osophers consequently had argued for 
centuries whether Aristotle’s proportion 
should be “arithmetic” (of the form 
kKV=F-R) or “geometric” (that is, 
given by kV =F/R). Bradwardine re- 
futed both of these forms as well as 
the hybrid AV =(F-R)/R, showing 
that they are inconsistent with other 
Aristotelian axioms of motion. (Aristotle 
had assumed that halving both the mo- 
tive force and the resistance would leave 
the velocity unchanged; and he had de- 
nied that there can be motion if there 
is equilibrium between the motive forces 
and the forces of resistance.) Then, hav- 
ing “put to flight” these “fogs of igno- 
rance, these winds of demonstration,” 
Bradwardine stated his own law that 
“the proportion of the speeds of motions 
varies in accordance with the proportion 
of the power of the mover to the power 
of the thing moved” (p. 111). His ex- 
position shows, in words rather than 
symbols, that he had in mind the ex- 
ponential relationship n' =F/R, where 
n is constant. Later Mertonians applied 
this type of function, not only to uni- 
formly accelerated motion, but also to 
problems of variation in psychology, 
ethics, and even theology. 

Crosby’s “Introduction” is a perspicu- 
ous interpretation of the place of De 
proportionibus in the growth of science. 
Among other provocative theses, it is 
argued that the origins of modern sci- 
ence are to be found less in the vaunted 
Platonic movement than in Bradward- 
ine’s mathematical treatment of the 
Aristotelian principles of motion (p. 17). 
And again, Crosby holds that Brad- 
wardine’s association of force with in- 


stantaneous, rather than average, veloc- 
ity led directly to the work of his suc- 
cessors on uniformly accelerated motion, 
and that in this respect the Mertonian 
kinematics “seems closer to the modern 
point of view” than the impetus theory 
of the Paris school (p. 52). Such bold 
suggestions may undergo subsequent 
modification, but they afford a far more 
challenging picture of the history of 
science than does the stultifying and dis- 
credited idea that dynamics was created 
single-handedly by Galileo. 

Cart B. Boyer 
Department of Mathematics, 
Brooklyn College 


Morbidity in the Municipal Hospitals of 
the City of New York. Report of an 
exploratory study in hospital mor- 
bidity reporting. Marta Fraenkel and 
Carl L. Erhardt. Russell Sage Foun- 
dation, New York, 1955. 229 pp. 
$4.50. 


This work contains (i) a description 
of the procedures by which data on age, 
sex, race, marital status, religious affilia- 
tion, length of stay, diagnoses, surgical 
intervention, and condition on discharge 
were obtained for 121,952 patients dis- 
charged during May—October 1952 from 
31 hospitals operated by the city of 
New York; (ii) 55 tables that mainly 
summarize data on the frequency of 
diagnosis in relation to one or more of 
the other aforementioned characteristics; 
and (3) general comments on the find- 
ings. In view of the kinds of hospitals 
studied, it is impossible to generalize the 
findings to all hospitalized patients in 
New York, let alone in other cities. The 
authors have wisely refrained from mak- 
ing any such generalizations. 

The purpose of this “exploratory 
study” was “to test a plan for morbidity 
reporting.” The test has apparently been 
considered successful, because the city 
of New York was able to obtain, process, 
and tabulate data from some of the 
hospitals it controls. It is surprising that 
a doubt existed about achieving this, 
especially when the authors state in the 
preface: “A morbidity reporting system 
of this kind has long been recognized 
as practicable for New York City but 
budgetary restrictions have prevented its 
establishment.” 

As reported here the study contributes 
little to the solution_pf the problems of 
measuring the incidence and prevalence 
of diseases in a community. Data on the 
characteristics of hospitalized patients 
are needed for this purpose, but until 
these data can be related to a well-de- 
fined population base and to nonhos- 
pitalized morbidity they are not very in- 
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formative. The contributions of — this 
study to methodology are also limited, 
inasmuch as it was not designed to re- 
veal how the nonmunicipal hospitals 
can be integrated into a community- 
wide reporting system and, most of all, 
because it was not designed to compare 
the several procedures that could be 
used for the several possible objectives 
of a community-wide hospital reporting 
system. Apparently the main contribu- 
tion of this study is directed at the ad- 
ministrative problems of New York. In 
their foreword, the Commissioner of 
Health and the Commissioner of Hos- 
pitals write, “the study findings have 
been of great value to the operations of 
both departments.” 

Antonio Ciocco 
Department of Biostatistics, 
Graduate School of Public Health, 
University of Pittsburgh 


Introduction to Psychiatry. O. Spurgeon 
English and Stuart M. Finch. Norton, 
New York, 1954. viii + 621 pp. $7. 


This is the first textbook of psychiatry 
to be completely oriented along psycho- 
analytic lines. The subject matter is 
covered in 592 pages with appended 
bibliography and index in 9 sections: 
“Concepts of dynamic psychiatry,” 
“Child psychiatry,” “Psychoneurotic dis- 
orders,” “Personality disorders,” “Psy- 
chophysiological disorders,” “Functional 
psychotic disorders,” “Organic brain 
disorders,” “Mental deficiency,” and 
“Therapy.” The text is largely a com- 
pilation of lectures given to medical stu- 
dents, and each section is illustrated with 
well-chosen case material. The authors 
have attempted to follow the new re- 
vision of nomenclature of the American 
Psychiatric Association. This should be 
of help to board candidates in preparing 
for their examination. Psychoanalytic 
terms are briefly defined and _ easily 
memorized. 

The theoretical approach is strictly 
Freudian, in that the authors adhere to 
the traditional description of libidinal 
stages of personality development from 
infancy to maturity. Neglect, however, 
to define specifically, to enumerate the 
variety of instincts, and to describe their 
state of fusion makes for a vague intro- 
ductory orientation. In this connection, 
there is a tendency to neglect the im- 
portance of hereditary factors and to 
overemphasize environmental influence, 
which leads to a psychiatry without bio- 
logical foundation and may result in a 
separation from the other branches of 
medicine. There is a lack of clarity, if 
not contradiction, in the discussion of 
the mechanisms of ego defense; for ex- 
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ample, sublimation is said to be the only 
defense mechanism that can be consid- 
ered well within the limits of normality, 
yet, of rationalization it is stated, “this 
mechanism of defense is one of the most 
common of all and is utilized to a certain 
degree by almost everyone.” 

Although the chapter on history taking 
and examination is extremely detailed, it 
is written so as to stimulate the medical 
student to develop and to use his intuitive 
endowment. The section devoted to child 
psychiatry neglects the importance today 
of juvenile crimes, However, it is clear, 
concise, well illustrated with case ma- 
terial, and devoid of repetition. Han- 
dling of the formal psychiatric disorders 
leaves little to be desired, and the thera- 
peutic approach is eclectic. The manu- 
script was probably out of the authors’ 
hands before the therapeutic value of the 
two new drugs chlorpromazine and re- 
serpine was reported. The chapter on 
mental deficiency, although telescoped, 
is adequate as an introduction. The final 
section on therapy is constructively repe- 
titious and includes an_ informative 
chapter on mental hygiene. 

Despite my critical remarks, the book 
is a valuable textbook, not only to psy- 
chiatrists, but to physicians in other 
branches of medicine, to medical stu- 
dents, and to persons in related fields 
such as nursing, social work, psychology, 
and anthropology. 

Roy D. Craic 
Department of Psychiatry, 
Columbia University College 
of Physicians and Surgeons 


Bibliography on Physical Electronics. 
Prepared by Wayne B. Nottingham 
and staff. Research Laboratory of 
Electronics, Massachusets Institute of 
Technology, Cambridge, 1954 (distr. 
by Addison-Wesley, Cambridge 
Mass. ). iv + 428 pp. $8.50. 


This publication is literally what the 
title suggests, a bibliography and no 
more. Completeness is a necessary attri- 
bute of such an offering, and I tested this 
by using spot checks. References on ther- 
mionic and photoelectric emission in the 
second edition of Dow’s Fundamentals 
of Engineering Electronics were used, to- 
gether with the references on semicon- 
ductor literature included in “The new 
électronics’ by K. Lark-Horovitz, a 
chapter in the book, The Present State 
of Physics, and the Abstracts of the Lit- 
erature on Semiconducting and Lumines- 
cent Materials and Their Applications 
(1953 issue) compiled by Battelle Me- 
morial Institute. 

The conclusion is that, while the bib- 
liography is almost but not entirely com- 


plete, its 428 pages contain a large share 
of the references in the field and com- 
prise a worth-while contribution. Many 
headings and subheadings are listed in 
the table of contents to assist in searching 
references. I prefer the format of the 
Battelle compilation for the brief ab- 
stracts that accompany each reference 
and for the paper-backed ring binding, 
which seems more appropriate for a book 
that is destined to become out of date so 
soon, but this is just a matter of taste. 

The Nottingham bibliography and 
Battelle abstracts both eloquently dem- 
onstrate the magnitude of recent activity 
in the field of electronics. 

B. R. Gossick 

Department of Physics, 
Purdue University 


Atomic and Nuclear Physics. Robert S. 
Shankland. Macmillan, New York, 
1955. xv + 529 pp. Illus. $7.75. 


This book has been prepared from 
material used in a course for undergrad- 
uate physics majors and first-year grad- 
uate students. About half of the book is 
concerned with the topics usually de- 
scribed as “atomic physics”; there is a 
chapter on the solid state, and the re- 
mainder is on nuclear physics. A very 
wide range of topics is covered, includ- 
ing some rather up-to-date material— 
for example, on Lamb shift, antiferro- 
magnetism, the transistor, nuclear mag- 
netic resonance, production of elements 
up to 4=100, nuclear chain reactors, 
and production and properties of mesons. 
Numerous subjects are described in his- 
torical development, and some of these 
stories are of the kind that will catch up 
the student in the excitement that is 
physics. 

On the debit side, there are several 
features of the book that might leave 
one unhappy. For one, the treatments of 
certain basic concepts are wanting in 
carefulness and thoroughness, The Heis- 
enberg uncertainty principle is discussed 
only briefly, although Brownian motion 
receives five pages. The terms wy and 
wave-function are introduced without 
discussion, and without any mention of 
the Schrodinger equation; the term 
parity is used but not defined. Several 
topics suffer from the book’s omission 
of any discussion of matrix elements or 
overlap integrals. 

A second item concerns the referenc- 
ing. A very large number of references 
is given to the original literature, but 
only in a few instances is the student 
referred to sources that might help him 
obtain the background necessary to un- 
derstand the many sophisticated papers 
referred to, 
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A third shortcoming is the appreciable 
number of erroneous statements con- 
tained in the book. It is a difficult job 
to cover as wide a selection of topics as 
this book does and yet to avoid having 
some misstatements appear. Those noted 
in the material of a basic nature are the 
statements that Born’s statistical interpre- 
tation is applicable to a system of many 
electrons only if their mutual interaction 
may be neglected, and that in the scat- 
tering of a pair of electrons, or protons, 
the interaction is purely the coulomb 
force for the case of antiparallel spins 
but greater for parallel spins. 

On the whole, the book gives a survey 
of a broad range of phenomena that can 
be explained by the principles of quan- 
tum theory and a good discussion of 
many topics, including both basic ones 
and those of a more applied nature, but 
a student is not likely to be able to get 
from it by himself a thorough and solid 
understanding of the fundamental prin- 
ciples. 

W. SELovE 
Physics Department, Harvard University 


Supplement No. 2, 1955, of Cancer Re- 
search. Negative Data from Experi- 
mental Cancer Chemotherapy Studies, 
II. Various contributors. Univ. of Chi- 
cago Press, Chicago, 1955. 397 pp. 


This supplement was published as a 
continuation of data presented in Sup- 
plement No. 1, 1953. Various contribu- 
tors have supplied essentially experimen- 
tal protocols in tabular form, with the 
briefest of textual explanatory notes, deal- 
ing with the failings of an imposing array 
of chemical compounds to affect experi- 
mental mouse and rat tumors. The edi- 
tors state that the publication facilitates 
“earlier circulation of data, whether posi- 
tive or negative, in order to prevent use- 
less reduplication and to acquaint inves- 
tigators of areas being explored by their 
confreres elsewhere.” Unfortunately, 
some of the advantages of this type of 
publication have been overlooked by 
those contributors who refer to several 
previous publications of their negative 
findings. 

Although the concept of printing a 
journal devoted to negative results may 
appear somewhat less than profound, the 
publication of such compilations in many 
fields might be appropriate and effec tive. 
This procedure would tend to relieve the 
already overburdened technical journals 
from publishing lengthy and formal ar- 
ticles reporting essentially negative find- 
ings, which are nonetheless of interest to 
workers in the specific field, and would 
present these results in brief but ade- 
quate, accessible form.—E. M. L. 
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Scientific and Technical Societies of the 
United States and Canada. National 
Academy of Sciences—National Re- 
search Council, Washington, ed. 6, 
1955. 441 pp. $7.50. 


Here is information on 1506 member- 
ship societies of a scientific or technical 
character in the United States, ranging 
from the Abilene Geological Society to 
the Zoological Society of San Diego, Inc. 
Similar information on 206 Canadian 
societies is also included. Information 
about each includes name and address, 
principal officers, history, purpose, mem- 
bership qualifications and dues, size, 
time of meetings, research funds and 
medals if any, and publications. 

The first such directory was published 
in 1908 by the Carnegie Institution of 
Washington. In 1927, by agreement, the 
National Academy of Sciences—National 
Research Council took over responsibil- 
ity. This is the sixth directory under the 
NAS-NRC auspices. It differs from 
earlier ones in omitting institutions that 
do not have members. Information on the 
Canadian societies was compiled by the 
National Research Council of Canada; 
that on the United States by Callie Hull, 
librarian of the NAS-NRC, and her staff. 

Directories of this sort are always use- 
ful. This one is particularly to be com- 
mended because of the up-to-dateness of 
the information (all obtained directly 
from officers of the listed societies in the 
latter half of 1954) and the detailed in- 
dex of societies, publications, prizes and 
research funds, activities, purposes, and 
fields of science. There is a similar index 


for Canada.—D. W. 


New Books 


Electro-Magnetic Machines. R. Lan- 
glois-Berthelot. Trans. and rev. in collab- 
oration with H. M. Clarke. Philosophical 
Library, New York, 1955. 535 pp. $15. 

Introduction to Demography. Society 
of Actuaries’ textbook. Mortimer Spiegel- 
man. The Society, Chicago, 1955. 309 pp. 
$6. 

Anti-Composition Tables for Carbon 
Compounds (CH, CHO, CHS, and 
CHOS). H. H. Hatt, T. Pearcey, A. Z. 
Szumer, compilers. Cambridge Univ. 
Press, London, 1955. 191 pp. $4. 

Counseling in Medical Genetics. Shel- 
don C. Reed. Saunders, Philadelphia, 
1955. 268 pp. $4. 

Advances in Genetics. vol. VII. M. 
Demerec, Ed. Academic Press, New York, 
1955. 309 pp. $8. 

A Classification for Medical and Vet- 
erinary Libraries. Cyril C. Barnard. Lewis, 
London, ed. 2, 1955. 278 pp. £4, 4s. 

A Handbook of Hospital ‘Psychiatry. A 
practical guide to therapy. Louis Linn. In- 
ternational Universities Press, New York, 
1955. 560 pp. $10. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
sponsoring agency.) 


Autohydrogenation of Oil Gases. Re- 
search Bull. 25, Inst. of Gas Technology. 
H. A. Dirksen, H. R. Linden, E. S. Petty- 
john. Illinois Inst. of Technology, Chi- 
cago, 1955. 75 pp. $5. 

Memeérias do Instituto Butantan, 1954. 
vol. XXVI. Instituto Butantan, S40 Paulo, 
Brasil. 318 pp. 

Retailing and Wholesaling Cotton 
Planting Seed in Arkansas. Bull. 554. C. 
Curtis Cable, Jr. Agricultural Experiment 
Sta., Univ. of Arkansas, Fayetteville, 1955. 
32 pp. 

Notes on Shrimps from the Marshall 
Islands. Proceedings of the U.S. National 
Museum. vol. 105, No. 3349. Fenner A. 
Chace, Jr. Smithsonian Institution, Wash- 
ington, 1955. 22 pp. 

Thirty-Eighth Annual Report of the 

National Research Council of Canada, 
1954-55 (in English and French). NRC 
No. 3607. The Council, Ottawa, 1955. 44 
Ppp. 
Observations sur la Genése des Nappes 
de Gravats dans les Sols Tropicaux. Série 
Scientifique No. 64. J. de Heinzelin. L’In- 
stitut National pour I'Etude Agronomique 
du Congo Belge, Bruxelles, 1955. 37 pp. 
F. 30. 

Facilities for Care of Experimental 
Dairy Animals. Special Rpt. 10. George 
G. Bateman. 12 pp. Growing Alfalfa for 
Seed. Circular 135. M. W. Pedersen et al. 
60 pp. Performance Testing Studies with 
Beef Cattle. Bull. 337. James A. Bennett 
and Doyle J. Matthews. 15 pp. Biennial 
Report of the Utah Agricultural Experi- 
ment Station 1952-1954. Bull. 373. 62 
pp. Fertilizer Requirements of Alfalfa 
Hay in Utah. Bull. 374. R. F. Nielson, J. 
P. Thorne, G. T. Baird. 15 pp. Eradica- 
tion of Mule Ear with Herbicides and Its 
Relation to Production of Forage on 
Range Lands. Bull. 375. D. C. Tingey 
and C. Wayne Cook. 15 pp. Potato Pro- 
duction, Utah 1953. An economic analy- 
sis. Bull. 376. E. M. Morrison and W. G. 
Kearl. 26 pp. Agricultural Experiment 
Sta., Utah State Agricultural College, 
Logan, 1955. 

Resultados Generales Referentes a la 
Descripcién de un Foton en un Medio 
Material. A. Battig. vol. 10, No. 1-2, Ser. 
A, Revista. Matematica y Fisica Teérica. 
Universidad Nacional de Tucuman, Tu- 
cuman, Repidblica Argentina, 1954. 

Tests for Type of Action of Hydrocar- 
bon Insecticides Applied Jointly. Bull. 
594. Neely Turner. Connecticut Agricul- 
tural Expt. Sta., New Haven, 1955. 23 pp. 

Joint ILO/WHO Committee on the 
Hygiene of Seafarers. Second Rept. World 
Health Organization Technical Rept. Ser. 
No. 92. The Organization, Geneva, 1955. 
20 pp. $0.30. ; 

Eighteenth Semiannual Report of the 
Atomic Energy Commission. July 1955. 
GPO, Washington, D.C., 1955. 160 pp. 

Second International Congress of the 
International Diabetes Federation. Cam- 
bridge, England, 4-8 July 1955. The 
Federation, The Hague, 1955. 
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Scientific Meetings 


Importance of Seaweeds 


The scientific and commercial impor- 
tance of seaweeds was again emphasized 
when about 130 persons from 24 coun- 
tries registered for the second interna- 
tional symposium at Trondheim, Nor- 
way, 14-17 July. The meeting was the 
result of a decision made at the first sym- 
posium held in Edinburgh in 1952. A 
third symposium is anticipated in Ire- 
land in 1959. The remarkable interna- 
tional character of the gathering is in- 
dicated by the fact that delegates were 
present from such widely scattered coun- 
tries as China, Japan, South Africa, 
Egypt, Iceland, the Faeréerne, Canada, 
and the United States as well as from 
European countries, 

About 40 papers were presented, and 
most of them were of a chemical nature. 
Countries that would appear to be most 
active in this field are the United King- 
dom, Norway, and Canada. The meet- 
ings were conducted almost exclusively 
in English. The sessions were held at 
the Norwegian Technical University 
under the general chairmanship of 
Trygve Braarud of the University of 
Oslo and were organized by the staff of 
the Norwegian Institute of Seaweed Re- 
search at Trondheim. The symposium 
lasted 3 days, and on two occasions 
separate sessions for chemical and bo- 
tanical communications were held. 

Papers of chemical interest included 
the description of a polysaccharide iso- 
lated from the green alga, Cladophora 
rupestris, by Percival (Scotland). It was 
shown to contain L-arabinose, p-galac- 
tose, D-xylose, t-rhamnose, and p-glucose 
in the ratio of 48:38:12:5:3 and was 
sulfated. This is the first recorded in- 
stance of arabinose in an algal poly- 
saccharide. Linberg (Sweden)  des- 
cribed the isolation of a disaccharide, 
mannitol 1-f-p-glucopyranoside, and a 
trisaccharide, mannitol diglucopyrano- 
side, from several brown algae. Methyl 
inositol (laminitol) was isolated from 
several species of brown seaweeds, p- 
volemitol as a glucoside from Pelvetia 
canaliculata, and a new glycoside, flori- 
doside a-mannoside from Furcellaria 
fastigiata. 

Smith, O'Neill, and Perlin (Canada) 
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described the fractionation of prepara- 
tions of carrageenin from Chondrus 
crispus with potassium chloride and 
subsequently with ethanol. They estab- 
lished several components, one consisting 
of p-galactose sulfate as A-carrageenin, 
one consisting of this ester combined 
with 3,6-anhydrogalactose, designated 
«-carrageenin, and minor fractions con- 
taining glucose, xylose, and 1-galactose. 
The structural configuration of «x- and 
2-carrageenins was further clarified by 
studies of the x-ray diffraction patterns 
of their fibers by Bayley (Canada). 
Alginyl stearate has been synthesized by 
the action of stearyl chloride on alginic 
acid in pyridine, and the product has 
been shown to be capable of forming a 
film suitable for use in the photographic 
industry by De Keyser (Belgium). 

Haxo and O’Chocha (U.S.A.) _re- 
ported on the cultivation and chemical 
characteristics of the unicellular red 
alga, Porphyridium cruentum. An extra- 
cellular sulfated polysaccharide was iso- 
lated which contained glucose, galactose, 
xylose, and an unidentified uronic acid. 
The coloring matter of the alga was 
shown to consist of phycoerythrin, phy- 
cocyanins, chlorophyll a, -carotene, 
zeaxanthin, and probably lutein. 

Two communications dealt with bac- 
terial enzymes capable of hydrolyzing 
laminarin and alginate (Chesters, Eng- 
land) and agar and carrageenin ( Yaphe, 
Canada). Carrageenase from some 
marine organisms offers a means of dis- 
tinguishing between x- and }-carrage- 
enins and between agarophytes and car- 
rageenophytes in algal taxonomy. An in- 
teresting paper by Liaaen and Sérensen 
(Norway) dealt with the distribution 
and interconversion of the carotenoids in 
Fucus vesiculosus and presented evi- 
dence for the biological relationship of 
violaxanthin and zeaxanthin. 

. More strictly botanical papers were 
concerned with surveys in different parts 
of the world and ecological studies. 
Aleem (Egypt) has explored the habitat 
of Macrocystis pyrifera at La Jolla, 
Calif., with the aqualung. The produc- 
tion per square meter at different depths 
has been measured for benthic com- 
munities and bottom dwellers. Rate of 
growth of tagged Macrocystis has been 


measured, and an attempt made to de- 
termine the influence of fauna grazing 
upon it. 

Chairmen for the various sessions 
were F. N. Woodward (Scotland), 
E. G. Young (Canada), W. Bergmann 
(U.S.A.), H. Lundin (Sweden), E. Con- 
way (Scotland), D. T. Flood (Ireland), 
C. G. C. Chesters (England), W. E. 
Isaac (South Africa), N. Sérensen (Nor- 
way), and L. Newton (Wales). It is 
planned to publish a volume of the pro- 
ceedings. 

E. Gorvon Younc 
Maritime Regional Laboratory, National 
Research Council, Halifax, N.S., Canada 


Mecting Notes 


®# J. A. Hutcheson, vice president and 
research director of the Westinghouse 
Electric Corp., East Pittsburgh, Pa., will 
be the principal speaker at the opening 
general session of the fall general meet- 
ing of the American Institute of Elec- 
trical Engineers that will take place in 
the Morrison Hotel, Chicago, IIl., on 3 
Oct. More than 1000 engineers, scien- 
tists, research experts, and engineering 
executives from many parts of the coun- 
try are expected to attend the meeting, 
which ends on 7 Oct. The general chair- 
man is F, A. Cox, an engineering execu- 
tive with Commonwealth Edison Co. 
Fifty sessions on advances, discoveries, 
and new applications in electrical engi- 
neering and the allied arts are planned 
by the technical program committee, of 
which Robert M. Bergslien is chairman. 
These sessions will include x-ray engi- 
neering, mining and metal, power gen- 


eration, transmission and distribution, - 


radio and television, telegraph systems, 
and a score of other fields. Since the 
AIEE meeting coincides with the Na- 
tional Electronics Conference, members 
of both organizations will attend the 
NEC annual dinner. 


®The Oak Ridge Institute of Nuclear 
Studies is planning a conference on Rare 
Earths in Biochemical and Medical Re- 
search, to be held in Oak Ridge, Tenn., 
27-29 Oct. The conference will stress 
chemical, pharmacological, and_bio- 
chemical problems and possible medical 
applications of the lanthanons and of 
yttrium. The emphasis on chemical con- 
siderations during the first part of the 
conference is to provide background for 
succeeding discussions and _ interpreta- 
tions of biochemical and pharmacolog- 
ical studies. The last portion of the 
meeting will include topics that point 
up possible medical applications of vari- 
ous radioisotopes. 

The program of the conference is di- 
vided into the following general cate- 
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gories: (i) chemical considerations, (ii) 
radioisotopes of special interest, (iii) 
pharmacological considerations, (iv) bio- 
chemical and metabolic considerations, 
and (v) dosimetric consideration and 
possible applications, The conference 
will include both invited and contrib- 
uted papers by approximately 25 speak- 
ers. 


® More than 40 technical papers will be 
presented at the 25th anniversary meet- 
ing of the Society of Exploration Geo- 
physicists, which will take place 3-6 
Oct. in Denver, Colo. A wide variety 
of scientific methods used in exploring 
for mineral wealth will be discussed, and 
special attention will be given to uran- 
ium and petroleum. 

Several speakers, including U.S. Geo- 
logical Survey specialists, will take part 
in a full day devoted to mining geo- 
physics, which will be climaxed by the 
final session of the convention on uran- 
ium exploration. Some 1500 delegates 
from several countries are expected in 
Denver during the convention week. 
For information, write to the society at 
624 South Cheyenne, Tulsa, Okla. 


"The 3rd Interamerican Congress of 
Psychology is scheduled for 16-21 Dec. 
at the University of Texas, Austin. The 


congress is sponsored by the Interamer- 
ican Society of Psychology; the Univer- 
sity of Texas and the Hogg Foundation 
for Mental Hygiene will serve as hosts. 
Selected delegates from the United 
States, Canada, and the various Latin 
American countries will be guests of the 
congress. 

The theme of the meeting will be the 
“psychology of social tensions,” which 
will be treated from the points of view 
of applied psychology, mental health, 
social anthropology, and teaching. There 
will be four major symposiums, exhibi- 
tions, discussions of films, and guided 
tours. 

To apply for participation in the con- 
gress, send 5 copies of a 250-word ab- 
stract, deadline 15 Oct., to the Program 
Committee, c/o Werner Wolff, Bard 
College, Annandale-on-Hudson, N.Y. 
Registration fee is $10. 


Society Elections . 


@International Council of Scientific 
Unions: pres., Lloyd V. Berkner, presi- 
dent of Associated Universities, Inc., 
which operates the Brookhaven Na- 
tional Laboratory, Upton, N.Y.; retiring 
president, B. Lindblad (Sweden); sec. 
general, A. V. Hill (United Kingdom) ; 


treas., E. Herbays (Belgium). The vice 
presidents are K. S. Krishnan (India) 
and P. Lejay (France). These officers 
and two other elected representatives 
constitute the bureau, one of ICSU’s 
three governing bodies; the two new 
members of the bureau are V. A. Engel- 
hardt (U.S.S.R.) and A. Stoll (Switzer- 


land). 


®Plant Science Seminar: 


South Carolina. 


Forthcoming Events 


October 


22-24. American Heart Assoc., 28th an- 
nual scientific session, New Orleans, La. 
(Medical Director, AHA, 44 E. 23 St., 


New York 10.) 


24. American Ethnological Soc., New 
York, N.Y. (Miss A. G. James, 695 Park 


Ave., New York 21.) 


24-26. National Conf. on Standards, 
6th, Washington, D.C. (G. P. Paine, ASA, 


70 E. 45 St., New York 17.) 


24-28. American Soc. of Civil Engi- 


(Continued on page 568) 


chairman, 
Raymond W. Vander Wyk, Massachu- 
setts College of Pharmacy; Ist vice chair- 
man, Arthur Schwarting, University of 
Connecticut; 2nd vice chairman, Harold 
E. Bailey, Wayne University; sec.-treas., 


J. Hampton Hoch, Medical College of 


UNITRON 
PHASE CONTRAST, MPE 
Indispensable for the study of living 
cells and other highly transparent 
material. Continuous transition from 
phase to brightfield microscopy by 
adjusting condenser height. Choice 
of 4 contrasts. Mechanical stage. 
3 phase objectives: P1OX, P40X, 
P1OOX. Eyepieces: 5X, 1OX, 15X. 


Only $265 


Student Model MPEA, 20-600X. 


Only $99 


UNITRON 

POLARIZING, MPS 
For the study and identification = 
of material structure and char- 
acteristics. Revolving, center- 
able, graduated stage. Individ- 
wally centerable objectives. Ber- 
trand Lens for examination of 
interference figures. Course and 
fine focusing. Substage conden- 
ser. 2 compensation plates. 
Strain-free objectives: 4X, 10X. 
40X. Eyepieces: crosshair 5X 
and 10X, P15X. 


UNITRON 


METALLURGICAL, MMU 
For metals and opaque specimens, 
and also transparent specimens under 
both ordinary and polarized light. 
Vertical, oblique, and transmitted il- 
lumination. Transformer housed in 
microscope base. Focusable stage. 
Polarizing apparatus and filters. Ob- 
jectives: 5X, 10X, 40X, 100X. Eye- 
pieces: 5X, 10X, 15x. 


Only $287 
Student Model MMA, 25-600X. 
Only $149 


There must be a reason why more and more of 
our leading industrial firms, universities and 
research laboratories are turning to UNITRON 
Microscopes. These remarkable instruments have 
dispelled the myth that unexcelled optical and 
mechanical performance is inconsistent with low 


cost. Well known UNITRON users include: 


Harvard Univ. 

General Motors 

U.S. Dept. of Agric. 

Cornell Univ. 

Princeton Univ. 

Univ. of Michigan 

CBS-Hytron 

IBM Corp. 

U.S. Army and Navy 

Union Carbide & Carbon 

Brown Univ. 

General Electric Co. 

Northwestern Univ. 

Goodyear Atomic Corp. 

Corn Products 
Refining Co. 

M.1.T. 


Arthur D. Little, Inc. 
Raytheon Mfg. Co. 
Sperry Products 

Natl. Bu. of Stds. 
International Nickel Co. 
Firth Sterling, Inc. 
Raybestos-Manhattan 
Univ. of Cincinnati 
Sprague Electric 

E. 1. duPont de Nemours 
Allied Chemical and Dye 
Westinghouse Electric 
Aluminum Co. of America 
Owens-Corning Fiberglas 
Battelle Memorial Inst. 
United Aircraft Corp. 
Yale University 


We invite you to try any UNITRON micro- 
scope in your own laboratory for 10 days at 
absolutely no cost or obligation, Let the instru- 
ment prove its quality and value to you before 
you decide to purchase, 


The UNITRON Microscope Catalog 
is yours for the asking! 
This colorful illustrated catalog gives complete 
specifications on all of the instruments briefly 


described on this page as well as others which 
we know you will find of interest. 


Write jor your free copy to Dept. SS 


204-206 MILK STREET, BOSTON 9, MASS 


FREE 10-DAY TRIAL on any UNITRON Microscope 


UNITRON 
PHOTOMICROGRAPHY SET 


Duplicates the performance of costly 
apparatus. Mounting brackets ad- 
just te accommodate your present 
camera (35 mm., No. 120, No. 
127, ete.). Viewing telescope per- 
mits all adjustments to be made 
while camera is in place and allows 
continuous observation of the speci- F 
men even during time exposures. 


Only $39.95 


UNITRON 

Stereoscopic, MSH 
A versatile laboratory in- 
strument giving an excep- 
tionally wide field of view 
with great depth of focus. 
Inclined binocular he: 
with distance and diop 
Separate low 

~ stand. Choice of 3 objec- 
tives among 1X, 2X, 3X, 
6X. Eyepieces: 8X, 12X, 


$314 


Only 


UNITRON 
Binocular Models 
Built-in graduated mechanical stagé. 
Accessory graduated monocular tube. 
Fine focus calibrated in microns. 
Four objectives: 4X, 10X, 40X, 
100X. Paired eyepieces: 5X, 10X, 

5X 


15X. 
Model BMLK: for ordinary micros- 
copy, condenser N.A. 1.4. 

Only $399 
Model BMPE: binocular version of 
Phase model MPE described above. 


Only $490 
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LIFE SCIENCE A College Textbook of General Biology 


By THOMAS S. HALL and FLORENCE 
MOOG, both of Washington University. This book 
portrays science as an activity rather than mere 
information, bringing the subject to life with de- 
scriptions of the experimental work that led to our 
present knowledge. It places considerable stress on 
natural history, treating fully the behavior of in- 
sects, birds, and mammals. “It is obviously written 


By CECIL E. BOORD, The Ohio State Univer- 
sity; WALLACE R. BRODE, National Bureau of 
Standards, and ROY G. BOSSERT, Ohio Wesleyan 
University. In this up-to-date revision, the authors 
have maintained the principle of including a larger 
number of exercises dealing with aliphatic com- 
pounds and a smaller number dealing with aromatic 
compounds. For the first time, the student is pro- 


MACHINE TRANSLATION OF LANGUAGES 


Edited by WILLIAM N. LOCKE, The Massa- 
chusetts Institute of Technology, and A. DON- 
ALD BOOTH, Birkbeck College Computation 
Laboratory, London. Seventeen contributors pro- 
vide in fourteen cogent essays a fascinating account 


of what has been achieved to date in the field of 


By DAVID HALLIDAY, The University of 
Pittsburgh. Among the most notable changes in 
this new edition of a widely praised work is the 
addition of a chapter on the elements of wave me- 
chanics and the inclusion of some formula deriva- 
tions. The new material has been accommodated 
without increasing the book’s length by eliminat- 


By SAMUEL EDDY, University of Minnesota; 
CLARENCE P. OLIVER, University of Texas, 
and the late JOHN P. TURNER, University of 
Minnesota. In the second edition, many of the 
original plates have been modified and improved. 
Additional drawings have been included to give 
more complete coverage of the anatomies of the 


to give meaning and significance to the characteris- | 


tics and activities of living things . . . The way in 
which historical incident and stories of research 
are used to increase interest and meaning are quite 
good . . . its scientific accuracy appeals to me.” 
—Professor John C. Mayfield, The University of 
Chicago. 1955. 502 double-column pages. $6.50. 


LABORATORY OUTLINES AND NOTEBOOK FOR ORGANIC CHEMISTRY, 
Third Edition 


vided with individual laboratory experiments which 
evolve the idea of homology and isomerism. Prin- 
ciples are emphasized in the laboratory work, and 
the student is provided laboratory practice in the 
use of the several types of organic nomenclature. 
Many new exercises have been added. 1955. 316 
pages. $3.90. 


machine aids to the translation of languages. Engi- 
neers, students of linguistics, and all readers in- 
terested in the scientific conquest of human prob- 
lems, will find it a clear and informative survey 
of present accomplishment and a guidepost to fu- 
ture development. 1955. 243 pages. $6.00. 


INTRODUCTORY NUCLEAR PHYSICS, Second Edition 


ing some material of marginal interest. The book 
remains a well-balanced treatment of all the major 
topics, including such aspects as fundamental 
particle physics, cosmic rays, molecular beams, and 
electric quadrupole moments. 1955. 493 pages. 
$7.50. 


ATLAS OF OUTLINE DRAWINGS FOR VERTEBRATE ANATOMY, Second Edition 


shark, Necturus, and the cat. Drawings illustrating 
the anatomy of Amphioxus and the structure of 
the skulls of Acipenser, Lepisosteus, and Amia have 
been added for students who wish to study these 
forms. Drawings are made directly from the znimal 
rather than from secondary sources. 1955. 166 
pages. $3.25. 


Send for on-approval copies. 


440 - 4th Ave., New York 16, N.Y. 
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IN PRESS 


RADIATION BIOLOGY 

VOLUME III: VISIBLE AND NEAR-VISIBLE LIGHT 

Edited by ALEXANDER HOLLAENDER, 

Oak Ridge National Laboratory 
This is the third and concluding volume of the authoritative 
set of books published under the sponsorship of the National 
Research Council and edited by Dr. Alexander Hollaender. 
The three volumes comprising RADIATION BIOLOGY pro- 
vide a completely up-to-date, detailed, and authoritative dis- 
cussion of the biological effects of radiation from the physical, 
the chemical, and the biological points of view. Emphasis is 
placed on the cytological and genetical aspects of radiation 
damage, discussing the direct and indirect effects of radiation, 
temporary changes, and effects of a permanent nature. 
VOLUME III: VISIBLE AND NEAR-VISIBLE LIGHT will be 
widely welcomed as an important collection of recent research 
material on photosynthesis and other topics important to bio- 
logical growth and energy. It discusses the effect of. visible and 
near-visible light including photosynthesis, photoperiodism, 
and related fields. It will be a valuable volume to investigators 
in the field of photobiology, as well as to industries interested 
in the effects of ultraviolet and visible light. It is also of 
special interest to workers in the chlorophyll field and bio- 
chemists who use the absorption spectra. 


OTHER IMPORTANT 
McGRAW-HILL BOOKS 


ALEXANDER HOLLAENDER 
Oak Ridge National Laboratory 


RADIATION BIOLOGY 


VOLUME I: 

HIGH ENERGY RADIATIONS 
1201 pages, $17.50 

(in two parts, not sold separately ) 


VOLUME II: 


ULTRAVIOLET AND RELATED 
RADIATIONS 


559 pages, $8.00 


Cc. L. COMAR 

Oak Ridge Institute of Nuclear Studies 
RADIOISOTOPES IN BIOLOGY 
AND AGRICULTURE 

472 pages, $9.00 


MCGRAW-HILL BOOK COMPANY, 


COPIES ON 


330 WEST 42ND STREET ##$=NEW YORKi6,N. 


neers, New York, N.Y. (W. N. Carey, 
ASCE, 33 W. 39 St., New York 18.) 

24-1. International Council for the Ex- 
ploration of the Sea, annual, Copenhagen, 
Denmark. (General Secretary of Council, 
Charlottenlund Castle, Charlottenlund, 
Denmark. ) 

25-30. American Ornithologists’ Union, 
Boston, Mass. (H. F. Mayfield, 2557 
Portsmouth Ave., Toledo 13, Ohio.) 

27-28. New Mexico Acad. of Science, 
Albuquerque. (C. C. Hoff, Dept. of Biol- 
ogy, Univ. of New Mexico, Albuquerque. ) 

27-29. American Ceramic Soc., 8th 
Pacific Coast Regional, Seattle, Wash. (C. 
S. Pearce, 4055 N. High St., Columbus 14, 
Ohio. ) 

27-29. Conf. on Rare Earths in Bio- 
chemical and Medical Research, Oak 
Ridge, Tenn. (G. C. Kyker, Oak Ridge 
Inst. of Nuclear Studies, P.O. Box 117, 
Oak Ridge.) 

27-29. Electron Microscope Soc. of 
America, University Park, Pa. (Miss J. R. 
Cooper, General Electric Co., Lamp Div., 
Nela Park, Cleveland 12, Ohio.) 

27-29. Gerontological Soc., Baltimore, 
Md. (N. W. Shock, Baltimore City Hos- 
pitals, Baltimore 24.) 

27-29. Pharmaceutical Industry: Rens- 
selaer Polytechnic Inst. Industrial Coun- 
cil, 5th annual, Troy, N.Y. (F. Tifft, News 
Bureau, RPI, Troy.) 

28-30. American Soc. for Aesthetics, 
Chicago, Ill. (J. F. White, Western Re- 
serve Univ., Cleveland 6, Ohio.) 
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30-1. West Virginia Science Fair Work 
Conf., Weston. (D. E. Large, Science 
Fair Program, P.O. Box 117, Oak Ridge, 
Tenn. ) 

31-1, East Coast Conf. on Aeronautical 
and Navigational Electronics of Inst. of 
Radio Engineers, Baltimore, Md. (G. R. 
White, Bendix Radio Div., Bendix Avia- 
tion Corp., Towson 4, Md.) 

31-4. American College of Surgeons, 
41st annual clinical cong., Chicago, 
(P. R. Hawley, 40 E. Erie St., Chicago. ) 

31-5. Conf. on Solar Energy, Scientific 
Basis, Tucson, Ariz. (31-1 Oct.) ; World 
Symposium on Applied Solar Energy, 
Phoenix, Ariz. (1-5 Nov.). (M. L. Kas- 
tens, Stanford Research Inst., Stanford, 
Calif. ) 


November 


1-3. Enzymes: Units of Biological 
Structure and Function, International 
Symposium, Detroit, Mich. (C. E. Rupe, 
Henry Ford Hospital, Detroit 2.) 

2-4. American Documentation Inst., 
annual, Philadelphia, Pa. (S. Rosenborg, 
Library of Congress, Washington 25.) 

2-4. Society of Rheology, annual, New 
York. (W. R. Willets, Titanium Pigment 
Corp., 99 Hudson St., New York 13.) 

2-4. Symposium on Antibiotics, 3rd an- 
nual, Washington, D.C. (H. Welch, Div. 
of Antibiotics, Food and Drug Admin., 
U.S. Dept. of Health, Education, and 
Welfare, Washington 25.) 


2-5. American Soc. of Tropical Medi- 
cine and Hygiene, Boston, Mass. (J. E. 
Larsh, Jr., School of Public Health, Univ. 
of North Carolina, Chapel Hill.) 

3. American Federation for Clinical Re- 
search, Midwestern, Chicago, Ill. (R. J. 
Glaser, Barnes Hospital, 600 S. Kingshigh- 
way, St. Louis 10, Mo.) 

4-5. American College of Anesthesio- 
logists, Boston, Mass. (S. C. Hershey, 235 
E. 22 St., New York 10.) 

4-5. Central Soc. for Clinical Research, 
28th annual, Chicago, Ill. (CSCR, Suite 
1215, 25 E. Washington St., Chicago 2.) 

4-5. Kentucky Academy of Science, 
Frankfort, Ky. (Mary E. Wharton, 
Georgetown College, Georgetown, Ky.) 

5. Committee for the Scientific Study 
of Religion, Cambridge, Mass. (R. V. Mc- 
Cann, Andover Hall, Harvard Univ., 
Cambridge 38.) 

6-7. American Soc. for the Study of 
Arteriosclerosis, 9th annual, Chicago, IIl. 
(O. J. Pollak, P.O. Box 228, Dover, Del.) 

6-13. International Cong. of Allergol- 
ogy, Rio de Janeiro;‘ Brazil. (F. Alves, 
Avenida Rio Branco 277, 7° andar, Rio 
de Janeiro. ) 

7-9. Assoc. of Military Surgeons of the 
United States 62nd annual, Washington, 
D.C. (AMSUS, 1726 Eye St., NW, Wash- 
ington 6.) 

7-9. Eastern Joint Computer Conf., 
AIEE, IRE, ACM, Boston, Mass. (I. 
Travis, Burroughs Res. Center, Paoli, Pa.) 
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Reco RECTANGULAR JARS 


SIZE 
10” x 12” x 24” 


FOUR SOLVENT 
TROUGHS 


STAINLESS STEEL 
RACK SUPPORT 


(Proven Superior to 
Friction Suspension ) 


e PYREX GLASS 
SOLVENT TROUGHS, 
ANCHOR RODS, and 
ANTI-SYPHON RODS. 


Jars Not Sold Through Dealers 


RESEARCH EQUIPMENT CORPORATION 


1135 Third Street Oakland, Calif. 
LaMOTTE 
Standardized 
Buffer Salts and Buffer Solutions 


These LaMotte products are the ultimate in purity and uni- 
formity. Packaged in special containers, they are guaranteed 
to give consistently accurate results. 


LaMotte Standardized Buffer Salts are 
especially purified and standardized for 
the preparation of Clark & Lubs Buffer 
Solutions and Buffer Mixtures. Supplied 
in 50, 100, 250 and 500 gram containers. 


LaMotte Standardized Buffer Solutions 
are freshly prepared from LaMotte Buf- 
fer Salts. Concentrations are M/5 except 
Sedium Citrate which is M/10. Specially 
packaged to prevent mold growth and 
contamination. Container sizes 100, 250, 
500 and 1000ce. 


Write for further information and prices. 


LaMotte Chemical Products Company 
Dept. “H” Towson, Baltimore 4, Md. 
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Eminent Books 
in Chemistry by 


@ RALPH K. ILER 
PAUL J. FLORY 


J. MONTEATH 
ROBERTSON 


e C. K. INGOLD 


The Colloid Chemistry of Silica and Sili- 
cates. by Ralph K. Iler, E. I. du Pont de 
Nemours and Company, Inc. “Colloidal silica 
chemistry treated here includes the surface 
chemistry of silica solids, the organic esters 
of silicic and polysilicic acids in addition to 


soluble silicates. . . . Presented in a direct, 
clear and concise manner. . . .”—Research 
Engineering 336 pp. $5.50 


Principles of Polymer Chemistry. By Paul 
J. Flory, Cornell University. “This book is 
destined to serve as a widely accepted basic 
text for . . . polymer chemists.”—Industrial 
Laboratories 

“Clear, comprehensive, and critical.”—The 
Indicator 688 pages. $8.50 


Organic Crystals and Molecules: THrory 
or X-Ray Srructure ANALYSIS WITH APPLI- 
CATIONS TO OrGANIC CHemistrRY. By J. Mon- 
teath Robertson, The University of Glasgow. 
“The reviewer enthusiastically recommends 
the book. . . ."—Journal of Chemical Edu- 
cation 351 pages. $5.00 


Structure and Mechanism in Organic 
Chemistry. By C. K. Ingold, University of 
London. “Britain’s most eminent chemist in 
the field of mechanisms of organic chemical 
reactions has written a comprehensive, up-to- 
date, critical and indeed monumental survey 
of the paths by which ionic organic reactions 
proceed in solution. . . .”—Chem. and Eng. 
News 835 pages. $9.75 


Cornell University Press 
124 ROBERTS PLACE, ITHACA, NEW YORK 


| 
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APPLICATION FOR HOTEL RESERVATIONS 
122nd AAAS MEETING 
Atlanta, Ga., December 26-31, 1955 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room reservation in Atlanta. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in Atlanta and thereby avoid delay and confusion. The experienced Housing Bureau will make 


rR assignments promptly; a confirmation will be sent you in two weeks or less. As in any city, single-bedded rooms 
s may become scarce; double rooms for single occupancy cost more; if possible, share a twin-bedded room 
a with a colleague—and also save money. Mail your application now to secure your first choice of desired accom- 
s modations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable 
date of departure. 
Bh HOTELS AND RATES PER DAY 
* Hotels starred have sessions in their public rooms. Most hotels wil! place comfortable rollaway beds in rooms or suites 
at 2.50 or 3.00 per night. For a list of headquarters of each participating society and section—and for information on 
dormitory accommodations at Atlanta University and Georgia Institute of Technology—please see Science, July 22, or 
The Scientific Monthly, August. 
Hotel* Single Double Bed Twin Bed Suite 
Georgia Tech Zone 
Atlanta Biltmore* 6.00—10.00 8.00—14.00 10.00-14.00 15.00—50.00 
Cox-Carlton 4.00— 6.00 6.00— 8.00 6.00— 8.00 14.00—16.00 
Georgian Terrace 5.00— 8.00 8.50-11.00 8.50—-12.00 12.00-22.00 
Peachtree Manor 5.00— 8.00 7.50— 9.50 8.50—12.00 15.00—28.00 
Downtown Zone 
Atlantan 4.00— 5.50 6.00— 8.50 8.50—10.50 17.00 
Dinkler Plaza* 6.00— 8.50 7.00—11.50 13.00—15.00 12.00—35.00 
Georgia*® 4.00— 7.00 6.00—- 9.00 7.00-10.00 15.00-20.00 
Hampton 2.50— 4.00 3.50— 5.00 5.00— 7.00 
Henry Grady* 5.50-12.00 9.00—12.00 9.50—12.00 16.00—25.00 
Imperial 4.00— 5.50 6.00-— 6.50 6.50- 7.00 
Jefferson 3.00— 3.50 4.00— 5.00 4.50— 5.00 
Peachtree on Peachtree 5.00— 7.00 7.50-10.50 8.50-10.50 10.00—18.00 
Piedmont* 5.50— 8.00 7.50—10.00 10.00—14.00 20.00-25.00 
As required by local laws, the following are available for Negro members and visitors: 
Royal Hotel 4.00 5. 
214 Auburn Ave., N.E. 
Savoy Hotel 2.50 4.50 
239 Auburn Ave., N.E. 
University Motel 5.00 8.00 
- 55 Northside Drive, N.W. 
THIS IS YOUR HOTEL RESERVATION COUPON 
a AAAS Housing Bureau 
5 Atlanta 3, Ga. 
i Please reserve the following accommodations for the 122nd Meeting of the AAAS in Atlanta, Dec. 26-31, 1955: 
: TYPE OF ACCOMMODATION DESIRED 
4 Maximum Rate ............. Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


Second Choice Hotel Third Choice Hotel . 
(These must be indicated—add approximate hour, a.m. or p.m.) 
(Individual requesting reservation) (Please print or type) 


Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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Vlow avacakle... 


Adenosine Triphosphate (ATP); Amygdalin; Amyl- 
ase; Animal Lecithin; Ascorble Acid Oxidase; Bacl- 
tracin; BAL; Biotin, cryst.; Caffele Acid; Carotene, 
eryst.; Catalase; Cellulase; Chlorogenic Acid; Chori- 
onie Gonadotropin; Circulatory Hormone; Colchi- 
cine; Cytidylic Acid; Cytochrome C; Dehydroascorbic 
Acid; Diacetoneamine; Dihydroxyacetone; Dtihy- 
droxyphenylalanine (DOPA); Dipyridyl; Edestin; 
Emulsin; Erythritol; N-Ethylpiperidine; Fibroin; 
Folic Acid; Galacturoniec Acid; Gentistic Acid; Girard 
Reagents P and T; Gliadin; Glucose Pentaacetate; 
Glucuronic Acid; Glyceraldehyde; Glyceric Acid; 
Heparin; Hordenine; Hyaluronidase; Hydrindene; 
2-Hydroxyadipaldehyde; Humulon; Indan; Isoascor- 
bic Acid; Isopropylarterenol; Kojic Acid; Kynurenic 
Acid; Lanthionine; Lipase; Lysozyme; Lyxose; 
Malononitrile; Maltase; Melezitose; Mesobilirubino- 
gen; Muscle Adenylic Acid; p-Nitrophenylphosphate; 
Nucleoprotein; Orcinol; Pancreatin; Pantothenyl 
Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phioridzin; Phosphorylase; 
Piperin; Porphyrindine; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonucl 3; haric Acid; 
Salmine; Serine Phosphoric Acid; ‘Spermidine; Sper- 
mine; Thioacetic Acid; Thioeytosine; Thyroxine; 
Trigonelline; Triphenyltetrazolium Chloride; Tripy- 
ridyl; Trypsinogen; ‘MTyrosinase; Tyrothricin; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS, inc 


} West 60th St. New York 23,N. 
Telephone Plaza7-6317 | 


GROUP PROCESSES 
Transactions of the First Conference 


This stimulating and exciting volume is the nearly verbatim 
report of a multidiscipline conference of outstanding repre- 
sentatives from the fields of zoology, anthropology, ethology, 
psychology, physiology, and psychiatry, all of whom con- 
tribute liberally from their wealth of experience. 


These Transactions enable the reader to watch the develop- 
ment, by social and biological scientists, of a mutual and 
common understanding of the problems involved in the 
interpretation and measurement of patterns of behavior, 
both animal and human. Much new and previously unavail- 
able data on ethology are presented. 


Edited by 
Bertram Schaffner, University Seminar on C ications, 
Columbia University 
$5.50 


JOSIAH MACY, JR. FOUNDATION PUBLICATIONS 


SALES OFFICE: 
P. O. BOX 575, PACKANACK LAKE, NEW JERSEY 


Please make checks payable to Josiah Macy, Jr. Foundation 
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FOR CONTINUOUS, 
FOR ACCURATE 
DUST SAMPLING 
FOR PERMANENT RECORDS 


KONISAMPLER 
(pat. pend.) 


Employs principle of thermal precipitation. Light weight— 
quiet—all electric Automatic timer—will also operate 
continuously—secures particulate matter suitable for 
microscopic, electron microscopic or visual and for per- 
manent records on standard glass slides. 


Cost (complete) with carrying case .......... $225.00 


Send for descriptive brochure K-1 


Desi factu of continuous gravimetric 


JOSEPH B. FICKLEN III 
1848 East Mountain St. Pasadena 7, California 


Gor 
CANCER 


SCHWARZ LABORATORIES, 


Nuc esc Acips, for growth studies. 


Yeast Apenytic Aci, for its inhibition of tumor 
growth in mice. 
Purine Compounps, for growth inhibition studies. 


N-Ernyt Maemupe,for its reported antimitotic 
effect in tissue culture of chick fibroblast. 


TrIPHENYL TETRAZOLIUM CHLORIDE, for determina- 
tion of cancerous tissue. 


TripHosapen® (Schwarz Brand of Adenosine Tri- 
phosphate), for phosphorylation studies. 


These SCHWARZ preparations meet the exacting 
requirements of products intended for use in bio- 
chemical and clinical research. 


Write for informative technical bulletins, com- 


plete specifications and references to literature. 
SL317A 


Manufacturers of Fine Chemicals 
230 Washington Street, Mount Vernon, N. Y. 
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PERSONNEL PLACEMENT 


| po iil 
YOUR ad here reaches over 32,000 | POSITIONS OPEN POSITIONS OPEN 
foremost scientists in the leadin — 
educational institutions, industria Creative organic chemist, well-rounded in fun- Microbiologist; pharmaceutical manufacturer de- 
laboratories, and research foundations damental and practical synthetic k ch t sires B.S. in bacteriology, preferably including 
in the U S. and 76 foreign countries it quantitative biolo ical chemistry; experi- 
—at a very low cost. serve as responsible investigator in development e c Pp 
of new pharmaceuticals; offers fine opportunity ence in analytical work with interest in ‘nutrition 
ast word, minimum for, growth and satisfaction. Box 246, SCI- ability compre- 
arge , q se of Ox Number S] Cc 9/23, 30, 10/7 ensive bene program, sen comp ete résumé. 
counts as 10 additional words. - ae Box 245, SCIENCE. 9/23 
charge for Box Number onthly preterred; splendidly equipped clinical and re service, new Veterans Administration Hospital ; 
invoices will be sent on a charge search laboratory, metabolic ward, radioisotope opportunity to open service of 80 beds; well- 
account basis—provided that satis- unit; duties executive coordination of research equipped, including EEG laboratory; board 
factory credit is established. — — and residents. ~ eee See, certification essential; teaching experience =. 
radioisotope unit; general hospital, pa- able; faculty connection available, strong medical 
Single insertion $19.50 per inch tients ; affiliated Baylor Medical College; faculty school, to right man; active residency program 
7 times in 1 year 17.50 per inch 7 
13 times in 1 year 16.00 per inch Hecal He a required, Manager, ‘2 now in operation in 8 specialties. Write aaeee, 
26 times in . year 14.00 per inch ospital, Houston, 1exas. 2 V.A. Hospital, Dallas 2, Texas. a 
52 times in 1 year 12.50 per inch 
(a) Director or associate director, clinical re- Teaching fellowship carrying stipend of $1800 
For —S on p. aiaplay ads, copy must search; East; physician preferred: $20,000 per scholastic year and several research assistant- 
reach SCIENCE weeks before date a “ e P = ships carrying stipend of approximately $2000 
(b) Physician qualified in parasitology ; 
of issue (Friday of eve week). > per calendar year available; services from 15 to 
ry search position in tropical diseases Africa. . 
ae oa 20 hours a week; graduate study leading to 


(c) Pharmacologist, Ph.D. with extensive ex- 


perience in industrial pharmacology, to head de- masters or doctors degree. Chemistry Depart- 


Mm partment, one of leading pharmaceutical com- ment, Howard University, Washington 1, D.C. 
iil POSITIONS WANTED | Midwest. (d) Chemist, analytical or 
physicz 


; well known laboratory engz aged in prac- LOOT 


tical research ; opportunity medical school faculty 
recent Ph.D.; now teaching appointment; $5—$10,000. (e) Senior medical 
microbiology in medical school. Research in im- writer; woman preferred; $5500. (f) Physiolo- 


Grants 


demic appointment. Box 248, SCIENCE. x gists, Ph.D.’s; with training and research in 1956 Research Grants 
; atherosclerosis and, also, Bacteriologist quali- The Arctic Institute of North America 
ae fied in virology and tissue culture work ; pharma- is offering research grants in 1956 for 
ceutical company; East. S9-4 Medical Bureau, scientific investigations dealing with the 
Physicist-Engineer, 50, male; research in Chica. Larson, Director) Palmolive Building, arctic and subarctic regions of North 
physics and geophysics with prominent research —_— é America. Applications for research grants 
institution for 20 years; director and consultant ———— ——_——_———_ ———— are invited from those who have dem- 
government research past 8 years; desires posi- Wanted: well-trained, board certified or board onstrated their ability to conduct research 
tion in college or university, Box 247, SCI- eligible young internists for assignment to full- work of superior quality in some field of 
ENCE. xX time staff, medical service, expanding 500-bed science. Proposals in the broad field of 


the earth sciences, in marine biology, and 
in physiology are especially invited. Fa- 
cilities of the Arctic Research Laboratory 


GM&S hospital; major teaching unit affiliated 
aT with state university medical school; teaching 


experience and interest in clinical investigation 
. Biochemist, Ph.D. (Minors: Organic Chemistry, desirable. Write Manager, V.A. Hospital, Dallas at Barrow, Alaska, including housing and 
Physiology) ; four years, biochemist, large teach- 2, Texas. xX equipment, are available to scientists for 


ing hospital; five years, associate director, bio- both summer and winter investigations. 
chemistry department, pharmaceutical company Completed applications should be received 
teaching experience. Medical Bureau rj ae Director of cancer research; radiation biochemis- before 1 November, 1955. For informa- 


Larson, Director) Palmolive Building, Chicago. try; covering experimental ‘and clinical material ; tion and forms write Arctic Institute of 
id ney large New York City hospital; salary open, Box North America, 1530 P. Street, NV ., 
249, SCIENCE. x Washington 5, D.C., or 3485 University 


seiasdinsiens Street, Montreal 2, ‘Quebec, Canada. 


PROFESSIONAL SERVICES 


WISCONSIN 


LABORATORY SERVICES 
—The MARKET PLACE- Pron! ond contin in Bi 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT tomology 
Mineral determinations including sodium and fluor- 


ine ® Proximate analyses ® Vitamin and amino 


DISPLAY: Rates listed below—no charge for Box Number. acid assays * Food chemistry and microbiology * 
Monthly invoices will be sent on ac arge account basis Enzyme investigations 


—provided that satisfactory credit is established. Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch P.O. BOX 2059-v ® MADISON 1, WISCONSIN 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, es! must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOK M MANU USCRI PTS INVITED 


BOOKS AND MAGazines Write, for Free Reskiet SC. telling how we can publish 
ee ; VANTAGE PRESS, inc. @ 120 W. 31 St., New York 1 
WANTED TO PURCHASE .. . Sets and runs, foreign re “ 
SCIENTIFI PERIODICALS } and “domestic In Calif.: 6253 Hollywood Blud., = 
and BOOKS collections wanted 


WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


FOOD RESEARCH 


LABORATORIES, inc, RESEARCH 


Your sets and files of scientific journals @ CONSULTATION 


are needed by our library and institutional customers, Please send 


us lists and description of lical fil illi Biological, Nutritional, Toxicol Stud —_ 
at high market prices. Write Dept. CANNER, INC. @ ANALYSES 
Boston i Soman 48-14 33rd we }, Long Island City 1, N.Y. 
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Ex MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL 


CONSULTATION 
RESEARCH 


HOLOGY 


SOUTH SHORE 


ANALYTICALANDRESEARCH LABORATORY, ine. 
148 ISLIP AVE. ISLIP, N. 


SUPPLIES AND EQUIPMENT iil 


—— from the Wistar Strain| 
Laboratory Animals since 1929 


H 


ALBINO FARMS 
PO Box 331 
=) RED BANK, NEW JERSEY a 
Téewies Mice — Albino Rabbits] 


Highly Purified—Research Grade 
FATTY ACIDS 
ESTERS ALCOHOLS cuomiries 


Applied Science Laboratories, Inc. 
140 N. Barnard St., State College, Pa. Phone AD 8-6282 


SUPPLIES AND EQUIPMENT 


ALBINO RATSS*® “em neo 


HYPOPHYSECTOMIZED RATS 
* Descendants o the 
istar 
HENRY L. FOSTER, D.V.M. 
President and Director 
THE CHARLES RIVER BREEDING LABS. 
Wilmington, Mass. 


to research” 


All AMINO ACIDS— 


Rare Sugars, Biochemical Reagents, New 
ceuticals in stock. Write or phone Plaza 
7-8171 for complete price list. 


BIOS LABORATORIES, INC. Stress. 


PARLIAMENTARY SLIDE RULE—settles questions of 
parliamentary procedure for committees and meetings oper- 
ating under standard rules of order. This vinyl! plastic slide 
rule provides immediate answers to eight basic questions on 
the 36 most common motions. Based on Robert’s Rules of 
Order Revised. $3.00 postpaid. PAN-L-VIEW, 708 Church 
Street, Evanston, Illinois. 


OVER 1500 


NUTRITIONAL BIOCHEMICALS 
Corp. 
Cleveland 28, Ohio 


| Write for your copy—free catalogue—Dept. 102 


| 


4 RESEARCH BIOCHEM ICALS 


FRACTIONATORS TRANSFERATORS 
CARDIOVASCULAR RECORDERS 
ELECTROENCEPHALOGRAPHS 
WARBURG APPARATUS 
WATER BATHS 


SWISS MICE 


TACONIC 


HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information = 


HORMONE ASSAY LABORATORIES, Inc. @ pl 29, 


59 South Ave. 


Long-Evans (PAF) 
Wistar (PAF) 


Bred for Research Work by Research Workers 


PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. 


BEAGLES 


Healthy —* AKC Registered — Immunized 
$25 to $50 each; F.O.B. Ithaca 
DOG FARM — RR1I — Ithaca, N. Y. 


Green Glass Slide with 3750 Numbered Rectangles to 
find same field again or ‘% 00” photography. 
1 


Order From: 


ERIC SOBOTKA CO. West 


23 SEPTEMBER 1955 


CHOLESTEROL 4-C"* 


Available for immediate delivery at NEW LOW PRICES. 


Write for Data Sheet No. 515 


BETA LABORATORIES, INC. 
205 N. 3rd St. Phila. 6, Pa. 
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BALZERS Interference Filters 


for isolating narrow spectral bands 


TRANSMISSION 


WAVE LENGTH mu 


Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 my, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 

For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 


also in reflectometry, light scattering measurements, 
microcolorimetry, refractometry, polarimetry, and in all 
other fields requiring monochromatic light in the visible 
and near-infrared range. 


Write for Bulletin +180 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


for Partition Chromatography 


and Paper Electrophoresis 


A photoelectric precision instrument for the rapid 
and convenient evaluation of strips and sheets 
of filter paper in partition chromatography and 
paper electrophoresis. 


Write for Bulletin +800 to 


PHOTOVOLT CORP. 


95 Madison Avenue New York 16, N. Y. 


Colorimeters pH meters Electronic Photometers 
Fluorimeters Reflection Meters | Multiplier Photometers 
Nephelometers | Glossmeters Interference Filters 


GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete Electrophoresis Apparatus 


SCIENTIFIC APPARATUS ——.. 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 


ROTARY WATER 
BATH SHAKER 


@ Variable speed 
range 85 to 
285 osc. per min. 


@ Temperature range 
Room temperature 
to 60°C. +.5° 


@ Available for 
shaking various 
size flasks. 


A shaking apparatus 
that is extremely 
useful for cultivat- 
ing microorganisms 
under conditions of 
aeration and with 
more precise temper- 
ature control than is 
possible in an incubator. It is particularly valuable in 
obtaining bacterial growth curves. 


Detailed information available upon request 


NEW BRUNSWICK SCIENTIFIC CO. 


PRECISION LABORATORY APPARATUS 
©. BOX 606 BRUNSWICK, N. J. 
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CRYO-DESICCATOR 


For use in Histology——Cytology—His- 
topathology — Cytochemistry — Histo- 


chemistry 
. provides a simple, rapid, re- = 
liable and inexpensive method of . ke 


preparing frozen dried tissues. . . . 
Temperature is measured under same 
conditions as the tissue, cooled by 
liquid nitrogen. Automatic sealing is 
achieved by atmospheric pressure. 
Rugged construction. 


FURNISHED WITH 
THE FOLLOWING ACCESSORIES: 


@ 1 extra glass tube for tissue heater 

@ 1 electric cord 

@ 1 flexible metal tube for attaching to pump 
@ 1 dial thermometer, Weston 0-180 Deg. F. 


Cat. No. 9-99 Price $1450.00 
| Je FREEZE DRIER 
| ‘ia This is a simple compact unit that maintains 


the efficiency obtained in many of the more 
ony arn elaborate Freeze Driers that are now on the 
j market. It can be operated in conjunction 
with any standard high vacuum pump, such 
as, the Bird-Nelson pump. 


Catalog No. 9-97 Price $175.00 


PHIPPS ABIRD, ine. 


P MANUFACTURERS AND DISTRIBUTORS OF SCIENTIFIC EQUIPMENT 
6TH & BYRD STREETS RICHMOND, VA. 


| 
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Remind-O-Clock always remembers 


when you are apt to forget... 
and faithfully reminds you up to 48 times a day! 


Dual-purpose Remind-O-Clock does every- 
thing as described, plus on-off control of a 
load circuit up to 20 amps. Turns current on 
at preset time, turns it off at preset time. 
For 115 volts A.C. 60 cycles. 

6384 Excise tax included 


oe all brand new, every one a bar- 
gain, for the apparatus builder, hobbyist, or just 
plain gadget collector. Other jtems available— 
write for list. 


Gear Motor, (top left) 115 volts A. C. 60 
cycles, shaded pole, 3300 rpm geared to 
8 rpm., counter clock-wise. Torque 60 in. 
oz. Size 4344 x 24 x 14” 

Gear Motor, (bottom left) 115 volts A. C. 
60 cycles, shaded pole, 1740 rpm. geared 
to 250 rpm, counter clock-wise. Size 
2% x 234 x 33%” deep 

Time Switch, (top right) 0-60 minutes, 
1 min. divisions. Turns off current at 
end of preset time, handles 20 amps. at 
115 volts, 10 amps at 230 volts. For 
A. C. 60 cycles. Panel 4% x 2%”. 
Depth 13%” 

Synchronous Motor, (center, right) 115 
volts A. C. 60 cycles. Only 244” x % 
thick. Counter clock-wise 1 rpm. 6- tooth 
gear on shaft is removable 

Compound Gauge, (bottom, right) (U. S. 
Gauge) 30” vacuum to 5 lbs. pressure, 
114” dia. with accurate control needle 
valve, removable from back connection. 


It’s an automatic time switch, too! 


In laboratories, process plants, 
hospitals, factories, offices— 
wherever time is of the essence 
and things must be done on time, 
you will find Remind-O-Clock on 
duty. 

A fine time-piece powered by 
Telechron, it has 48 keys for pre- 
setting timing intervals in 5 min- 
ute steps—any interval from 5 
minutes to 23 34 hours around the 
clock. Select any interval by sim- 
ply flicking down the keys. 

Any or all of 48 keys around 
the dial can be preset to touch off 
the reminder alarm as many as 
48 times during a 12 hour period! 

You can start the day by set- 
ting the keys to remind you of all 
important appointments, chores, 
= calls to make, other duties 

rform; and the clock will 
fait fully remind you at the time 


_ control gives you a 
loud or gentle buzzer signal that 
~ sounding until you shut it 
off. 


6383 Signal Remind-O-Clock, for 
115 volts A. C. 60 cycles. — 
included 


An invaluable instrument for totalizing 
the actual time during which an elec- 
trical circuit is on, as in checking run- 
ning time of motors, heaters, vacuum 
tubes, ovens, etc. Compact,.only 3” x 
2%” x 2”. Haydon synchronous motor 
drives a Veeder 3 digit counter in- 
dicating up to 100 minutes in 1/10 
minute. For 115 volts 60 cycles A.C. 
Special price only................ 4.75 


— 


LOWER PRICES 


ON PRECISION 7-JEWEL 
STOP-WATCHES 


Each stopwatch 
includes a $3.85 
GUARDSMAN 
HOLDER 

at no extra 
cost 


8490 
Guardsman 
Holder only. 


e Because we do a heavy business 
supplying precision stopwatches to 
science and industry, we are now able 
to offer the finest stopwatch values in 
the United States. These values are 
even more exceptional because every 
stopwatch includes a $3.85 Guardsman 
holder at no extra cost. 


e Guardsman provides proper protec- 
tion of your stopwatch to save repair 
bills. An accurate stop watch isa delicate 
instrument. Guardsman keeps it away 
from grime and oil, supports it to pre- 
vent contact with wet or dirty surfaces. 
e Guardsman is the only stopwatch 
holder that can be picked up in the 
hand, permitting control of the stop- 
watch just as though it had no guard 
at all. 

e Stopwatches are precision grade, 7 
jewel, with double-backed nickel 
chrome cases. Every watch guaranteed 
a full year. 


8495 1/5 sec. Stopwatch with 
Guardsman. Sixty second dial 

in 1/5 seconds, with 30 minute 
recorder. Stop, start, return to ] 47s 
zero by pressing crown 

8496 As above, but with time-out 
movement. Stop and start by pressing 
crown. Return to zero from stopped 
position or while sweep hand is in 
motion, by pressing side button . 14.75 
8497 1/100 Min. Stopwatch with 
Guardsman. Sweep hand traverses dial 
in 1 minute. Dial divisions 1/100 min- 
ute; 30 minute recorder. Stop, start, 
zero return by pressing crown. . . 14.75 
8498 As above, but with a 


A. DAIGGER & CO., 157 West Kinzie Street, Chicago 10, Illinois 


Each. .....$3.85 
- Useful devices for folks who make things 
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